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6£>(ff, Glurr(ff, 60 ) 6 rTLj upiSl <S^ilj1[jld ©ffrr^aeffleb 6 filOT<s@ 6 U 60 )£ 56 ijli_ ui_S)£gl6u 
an:L_(Sl6iigj &T6<jrugj GlurrgjeurraSeu Lurr6ii(ff,(S(g)ii) C0^^£^£>n:6or. 

Ourrj5lLuliLi6un:6n:([5(g5@ (gjjSluurrs <^|^l(Lpa(®LUff ) gj6iiLb eurriLi^gj. 

2 .rAjsE. 6 ix 6fi_iy6u S^neos 1 LDIT 614 <^| 60 )ga(g)ii) <g>(n, urraii) ^ 60 )i_^gj 

6filL_l_gJ CT6OTFU 60)611^)^(95 Q(95n:6rr(o6Iin:ii). SLlfjl urraii) c®60)l_cS(956ijl6U60)6U. ^£F)60U60)I_ILI 
6Uly6D60)LDUI_lLb ^|6n6I(Lb Q(95n:(5lS)£F)n:6b QfflUgjj £F,[J(LpiyLL|Lb 6T60TJT)J U60rfflLD60)60mjl6U 
Qffrreu^prrrjaerr. 6T6or6or QarrfSluurjaerr? ^LDLorr^liJl ^>(ff,6iiij 6iiiy6ii60)LDa)£F) 
Ourr(ff, 60 ) 6 rr mpQjDrr^euij ^eurrcsaff) (o£F> 60 ) 6 imjn: 6 or ^| 60 ) 6 orff>gjff) ^(956ii6U(9560)6rriL|Lb 
Q(95tt60OTL£^£F)n:6or ©u[tjSIijj1lu6u 6 D 60 )gui_LD (Engineering Drawing). (Lp6OTc95tt6u^£l6u 
uiyQiu© ff>rr6frl6u (tracing paper) 6U60)ij^gj [§6u cglnj^^leu [5c956u 6T(Sluug. ^ 55(0611 
@6Dpjjc95@ [f6u (blue print) 6T6orn) GIulu^ld s6oor(Jl. 

®([5^§J-S60)6rr S(ff,6ii(flff)gj mpp6iiij(956frli_Lb Gi^>6frl6urrs5»6i4Lb #iln)60)LDiLin:(956i[Lb [fr£j(956rr 
U(fi*[j^gjGl(95n:6rr6iiff)n)(g) sff»6ii(flpgj. 6T60)fl)iL|ii) s^eurraa S6U60or(S\LDn:6orn:6b 
u^lLDrreoortijaerr, 6iiiy6ii[£j(956rr LDp^jii gj6U6GliuLD ^(SiLi6iip60)pff) QsBfjlrBgjj Q(95n:6rr6rr 
(o 6 U 60 or(SlLb. GlurrjSlLuluj6u 6 D 60 )(J£F) 6 u ajbmjcS Qc95n:60ori_n:6u ldl_(SKold fffjlujrrau 

l_l^luJ6II([5Lb. (95(ff)6ijl(956Tr LDp^JLD S560rffl«frl S£F>6i]lujl60Tlfjl ^(o^ffLDtta 6D60)g^gJ <g>(n, 

LDfi^u ul^6o^ (sketching or freehand drawing) LDrrp 

Ourrj5lLuliLi6un:6n:rj(956ffli_Lb QarrC^l^ffirreu <^|60 )£f>lj umj£)£F)6iii_6or [§£j(956rr 6£>(n, Q^rrL^leu 

QrBJSl^rj (professional) 6T6or^j ©0^iu(o6ii6OOT©ii). <S^(95(o6u^n:6or, 

Ourrj5lLuliLi6u 6D60)(J£F)6 u 6T6orugj QurrjSlLLjluj6un:6n:o'(956ffl6or Qi_DrrL|jl 6T6or^j QffnmfiGpnib. 
@UJ^^lg6i]lujg^(95(g) LDL(StLD6U6Un:LD6U ©U[TgJLjGlun:j5lLLjllLI6U, L5l60rOun:jSlLLjluJ6U LDp^JLD 
U6U Qu[rjSlLLjlLU6U gJ60)p(95(6IT,(95(g)Lb UlU6OTU©61l£F)n:6U 6T6U6UrTLJ ©UrrjSllljllU6U 
LD[r600r6Ilij(95(615Lb @^l6U ULUlp#l 6T(Jlff)gJff) Qff)6ffl6U[r(95LJ LlfjlfBgjj Q(95[r6Tr6IlgJ <^|6U#lLULD. 

(956orfft«ffl6iiL^l 6 uiy 6 D 60 )LDui_i (Computer Aided Design—CAD) ^(njufjlLDrreoor 
6D60)gui_LD, (xpuufti_D[T6oor 6U60)gui_LD, ^leoffe^LLLD (animation) ^(®LU6iin]^j(95@ 
<^1^1 ^60T6orff)LDn:6or QLDeorGlurr^Laerr 6ii^gj6i]lL_i_6or. 6T«fflgULD 
^%lju 60 )i_ LiiJliurrefilLLrreu @6iip)JDn:6u 6T6or6or uiu6or? 

[BfiLD ariLL (o 6 U 60 oriyu_i(o£ 5 rr (^uufti_Drr 60 or urraii). [bldlSIlld @(5 ufjli_Dn: 60 orS) 

£5rr6rr ^|6U6UgJ (9560rffi«fflff) ^l60)[Jlul6U @60)£F> 6T6il6Un:n}j 6U60)[JUI_LDrr(95c95 (95n:L_(Sl6IlgJ? 

(o^rr/bpii (View) ldp^jld 6$_p6u (Projection) 6T6 otjd ii_|c95#!lc9560)6rr ©^nxg/j 


uuj6OTu(Slff ) gj(flSpn:Lb. 


CTj££5©6UrT(tf, Qff>n:L^l6UgJL_U 6U60)(JULff)60)ff)LL|Lb gJ6U[BJ@6U^n)@ (Lp6OT, fEttli) 

6U60)[jLuuSun:(g)ii) @r5£F> sljl^l^^lijLDrrem: uiis£>60)£>lj U6U (8csrT60OT[£j(S6frl6u ©tnpi^j 

jB6OT@ umjuSurrLD. 



ui_ii) 1 —@Lu^^lgff)^l 6 u Cl 6 UL_iy S(t56iin:(S(fiiLi unam 

ffiD ^leneii^S^rrpiDLb (isometric view) 

<£1$[J(S<S OLD[r©Lul6U “iso” CT6OTpfT6U ffLDLD “metric” CT6OTp[T6U ^6tt61( CT6OT^J Glum^OT. 

^)6il06Iin:([5 (axis) ffLD ^|6TT60)6 I|SuJ ULU6OTU©ff>gJ(fiSpn:Lb 6T6OTU60)5)4 

(g)j51<S(fipgj. 








ULLD 2-6^(5 ffLD ^|6rr6I( 6U6MJUI_LD 


ffLD ^|6rr6i( 6ii60)[jui_ff)^l6u OurT^efrleOT (Ban:(Sl(S60)6rr ©ff[Bj@£>£F>iTa(o6ij 

6U60)[J(fiSp[rLb. Glurr([56frl6OT ©|c£6U LDpgUli) <S4>LpaF> ff)6n[ij(S6frl6OT (®60)I_LDL_I_(S 

S(£n:(Sl(S60)6rr (fi60)i_LDL_i_ff)^l^l([5^gj 30 urT60)<s«956frl6u 6U60)tj(fl(Spn:Lb. 

6Trb£F>LJ Qun:j5lLljllLI6U 61l6MJU[_(LpLD 6£(n, GlU[T([560)6n:LJ UpjSlLU 6T6U6U[T 6ijl6II[J[ij(S60)6rriL|Lb 

(SfTLL (o 61160OT(Jill). ©< 95 [T( 5 l £)£5 6U60)[JUI_ff)^l^l([5^gJ ©UrT(tf, 6 a) 6 n:LJ upj§l 

(Lp(Lg60)LDiLi(T(SLj i_i5l^gjO(g5[r6rr6iigj ffn^^lLULorra (B6U60 ot(51ld. ©LDLDrrdglijl 6£(n, 

ffLD ^|6TT6Il 6U60)[JUI_li) ^|60)6OTff)gJ 6fil61IIJ[£ja6TO6mi4li> ©|6rT61ia60)6rriL|Lb 6^iS[J 
6U60)[JUI_ff)^l6U (SfTLL @lU6OTp[T6U ©||£j$61l 



6£>(n, ffLD ^|6rr6I[ 6D60)[JUL&)££l6U U6U ff)(S6II6U(S60)6n(S (SfTLL (LpiyLL|Lb. @(t^ULjlgUUD, ULLD 

2 6u S6rr6n Oun:([56frl6OT ul^qp^^leu 6£>(n, gj60)6n ©tnjjstbrreu, 6£><nj <g>n)60)n) s^ld ^|6tt6I( 
6U60)[juls 360)£F)U ULU6OTu(S\ff)^l gjj60)6rr60)iu<s ariLL (LpiyLungj. 

Qu[T([56frl6OT (Lp(Lg60)LDLUn:6m: 6fil61l[J[£j(S60)6rT(S (SfTLL S6DgU 6UL^1 (d£F) 60)61I. ^|gJff>[T6OT 
eu^S^rrpjDLD. 

6 uft^(o^npn)ii) (orthographic view) 

6$(tf) <9E>60OT60OT(TlyLJ QuL_lylul6U 6^6ffll_4(g, rFJI6U(956rr ^_p6ULD Q^ttfijcS djlLUULL 
Qu[T([560)6n 60)6Uff)^l([5LJUgJ (SufT6OTgy apU60)6OT UffLUgJ UfT([5[ij(S6Tr. 



ULLD 3-6£>(n, (S60OT60OTmyU QuL_lyLLjl6U Q^rrtAja djlLUULL UfTtSUD 


QLp6OTgU (Lp<S[ij(S6fr ^6il06U[r6OTjSlg^JLb <^|fbS)S3 ^l6L5>S=Lul6U ^(njfbgjj UmjS3£F)rr6U U^iJllLlLb 

©urr(n,6frl6OT 6U60)ijuj6i[[i). 




ulld 4 —^>(5 euiJl^Ss^rrrDJDLb 6U60)gui_LD ^ajiissii) 

CluL_iy60)Luu ulfjla^rreu (ulld 4) ataa^aig) ^_p 6 OTgu Ss^rrnjJDtijaefr 
<£l60)L<s@ii. [Burn 6iift^(o^n:jbpi) CT6OTgy ^60)y)s<£KoJDiiii>. 





ulld 5 — ^>(5 6 iift^(o^dppii) 6U60 )[jui_ld LDp^jii) ^|s 56 ot gSlerrsaii) 

@60)ff>Suj ©sraj^^gjj <£ULp6u ^| 6 U 6 ugj (gi^gj <£ULp6u (orthographic projection) 

6T6OTUTJJli) ©ffd6U6U6Urni). 6J©6OT6tfrl6U ULLD 3 6U a[T60OTUgJ $UfL6U ^|60)6OTff)gJ fiLFj_p6U 

SarrC^a^Lb <£ULp6Li £F>6rrp)#!l6u 6 Sl(y).£l 6 OTn) 6 OT. 6iift^(o^dppii) ct6otu§j 

6£>([P, Ou[T([560)6rr (^6OTI_ipi), 6U6UgJ, @LgJ, (dLD 6 U, ^ ^|6U6UgJ Ljl6OTL|n)li) ^<£llU 
Ss5rrpp[ij(S6frl6u an60OTLH<s<s<s <g^iyLugj ^(g,ii. @6ii6iin:^j 6£>$rr ©urr^peoerru U6U 
Ss5rrpp[ij(S60)6rr 60)6Uff>gj eiileuftuu^msu @60)ff>u ueuS^rrpn) 6ii60)[juLii) (multi-view 
drawing) 6T6m;/ruii) ©ffd^fipmjaerr. @rb£F> ^ 160 ) 6 ^:^^^ (o^dpp[£j<s 60 ) 6 rrii_|ii) 

aLLmULDfraU ULU6OTU(Jlp)£F)UUL S6U60OT(5lLD 6T6OTJD ^6 U#IlUl616U60)6U. 

©LbLDn^liJl @Lgj S^npp^eoff) @Lgj Lip^^lg^jii) (dloldlipS) 

SLopgp^filgyii) adL(Sl 6 ii 60 )£F) ^Lp6OTpn"ii) SarrecOT^ (o^rrppi) (third-angle view) 

6T6OT/TJJ ©ffd^fiCoprrii). ^©LDfjla&rr Loppuii &6OT:Lrr6ijl6u eiiLpaaLorra ^6rr6rrgj. 

©p^LumsSleu puii (ppp,6u SarreoOTff) S^rippii) (first-angle view) ct6otjd 

ff)[J[gl60)6U60)LULJ ul6OTUppj(SSp[rLb. (Lp6OTI_lpp) (o^dppp>giJ<S(g)<S ^ (oLDpi-Ipp) S^fippii) 
©(pa^LD. 6U6ugjj uaap S^rippii) (Lp6OTi_ipp> Ss5[rppp)^l6OT @Lgj i_ipp>^l6u 

©(pa^LD. ^p^liup) ^rraaL©uuttL© <^[g)j6ii6U(Sii) (BIS) Lop/pii 

U6OT6OTdL_(5lff) p»[J(S(SL_(SlLJU[rL_(Sl ^|60)LDUL) (ISO) Up. ^|60)LDpgJ6TT6rrgJ. ©UdgjjU 

GturrjSlLuliu6Gl6u (Civil Engineering) aLLL[£j(S 60 ) 6 rr 6U6orru_|ii) (Surrgj (LpemuipS) 
S^fipp^eoff) (Lpaupu ulld (Elevation) ct 6 otpjud Sld6ul4pp> S^fipp^eo^p) ^Illu 
ulud (Plan) &T6OTpjii) <g^pj6iiij. 




<g>(n, u6uSs5rrpp 6ii60)rrui_ff)^l6u 6rrB£F>Sj (§sjn:n)JD[5J<s60)6rr£> Qajijei] OffLuiu $6U60or(SlLb? 
fBULD 6U60)[JLL|li) ©Un^eTT Up/SllU 6T6U6U[T 6fil6U[J[ij(S60)6rriL|Lb ©6U6fflLJU(5lff)gJLb 

Sff»n:n]n)[ij(S60)6rriL|Lb 6ii60)[jiu $6ii60OT(JlLb. (H_p 6 orp S^rrpptijaerr < 3 t 2 _i_ 6 ru(Sun:gjii) 
©|6ii#liLiLb @6U60)6U. GlurT(560)6rr (Lp(Lg60)LDu_irT(S eSleufrlaa 6rrB©£F>r5£F> Sff)[rpjD[ij(S6fr 
Ss560)6iiSujn: ©{611560)5 6ii60)rrrb£F>n:6u Sungjii). #l6u Glurr^erra^a^ {g)[j60or(Sl 
(Es5[rpiD[ij(SS6rr Su[rgjLDrr6m:60)6ii. LDpQpn:6OTFij(S@ 5tt6or(g) (S^60)6iuui_6urrLb. ffrreo^rra 
ulld 6 @6U S6ru6rr ^(560)6rr6iiiy6ii {g)rr60or(5l S^rr^JDtijaerr Sungjib. 


ulld 6—@[j60OT(Jl ( 8 ^ttpn)[£j(S 6 fr ldl_(J1Sld $ 5360)611 uu(JlLb ^>(5 S(t 560 ) 6 rr 6 iiiy 6 ii ufraii) 

(S^rrpjDii) (perspective view) 

ffLD ©| 6 rr 6 i( LDpgijii) 6 ift^$ 53 n: 55 Lb &,6i ilrr (S^rrpjDLb (Surr 6 orp $ 611/5 #l 6 Uff> 

Ss5[rpiD[ij(S(6i5Lb S6rr6rr60r. @1065/553 S^rrpp^^leu <g>6frliLjliu6u a6oorLDn:Luii) (optical 
illusion) 6iR60)6rr6iin:6u urrija^Lb Sarreoor^^leu ^ 6 rr 6 rr <g>(5 Glurr(56ffl6or ©{>LpLb 

S600T60)LDLUl6U 2.6TT6rT60^,6ijll_<g5 (g)60)561irTc95$61l S^freor^JLD. 






ulld 8 6U ffLD ^|6rT6i( 6U60)(jui_ff)^l6u ©urr([36frl6OT ^|6n60)6ii tEuii an:L_iyiL|6TrS6n[rLb. 

©ffrreueu $6ii60OT©LDn'6OT:n'6u, ©un^ecm 2(nj6iirra><KS) 

Ss560)6DLun:6m: ^|6n6i((S60)6rr L6l&6i[ii) uujjperrerr 6 ul^1lu16u 6U60)(jui_ff)^l6u &n:L(5lii) 6 ul^1 
CT6OT6m:06ii6OTgu urr^tAjaerr. <^[60)£5£F OffiLnuuSurr^Lb 6iil6a)6OT(g(^<95(g,&) 

(oS360)6iiLun:6OT: ^6ri6i((S6rr 6T6U6umi) (S6U60OT(JlLb. (o^606ua&^(SLDrr6OT: ^|6rr6i[(S6Tr 

@(t5(S(S(S<gT^i_[Tgj, Sff>60)6inun:6m: ^6n6i[a60)6rr 6filL4B6iilL<s<3LLiiejj. 



ULLD 8-^|6rT6I((S6Tr @/Sl£>£> 6^(5 ffLD <^[6rT61( 6U60)[JULLD 



6$(tf) l_l6TT6fflLLjleU {g^pgjJ l_l6TT6ffl(S(g)Lb Ljl6OT60TCJ ^fb£5LJ pOTefMdjl^rbgjj 

S6uQp[T([5 l_l6rU6ffl(S(g)Lb CT6OT^J Glff)(TI_[J(T(95 ^[6rT61( ©(SrrfJlLJUgjj ff>6UgU(S6Tr 6TLp 
6UL^l6U(g)(S(g)Lb. ^>(5 l_16rT6ffl60)LU ^Uj^lTCJLDITSE. 60)6Uff>gJ U6uS6UgLJ L46Tr6fflSE.(6TF ) <g5Cg, ^6tt61( 
OarrC^lLJuSff) s^^Lorresrip. <^|rb£F> urras^a) ^eurra^Lb 6 Sl 606 OT@([ 5 (S(g) 

6u(Jl6^s=Lul6b ^|6n6i((S6rr Ss560)6uSuj[r <^|rb£5 eiifjleo^Luleu OarrCgl^^rreu l51se.614ld 

2.3)61 jliurra ©(t^a^Lb. @r5£5 (ajLpaeoau Lil6OTun)p ©ffLu^Lpeopiuleu Oarr^ffLb 

^|gUU6ULD Sff)60)6U. 



2 . 
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2 


urr<s£) 60 )S) © 6 DL_iy 2 > 6 ir dMiijLb sn:L_( 5 teF) 6 u (Sectioning) 

6^(5 OuiT(^6frl6OT S6TT 6fil61l[J[£j(S60)6rr Gl6D6fflui_|JDff)^l6l3l([5^gJ (ULLD 8) SlILL^pi^lUlIgjJ. 

#l6u (E[B[j[ij<s6ffl6u i_i6rr6frla (oarrLiyesrrra) (dotted lines) snu_6unib. ^uuiyiL|Lb 
fffjluurrsa ariLL @uj6un:6ijlL_i_n:6u (o&jnjj 6^ 6 ul^1 



ULLD 8-^|60)6OTff)gJ 6fil61J[J[ij(S60)6rriL|li) (SflLLflff) ffLD ^|6TT6I1 6U6MJULLD 

sot 6iil6U[jrnjcgE.6TT ©^fjliLiLDrr£U Gturr(n^6G)6rr<9B (gi/rjjsSa ©ajLiyayrrra) 6ruuiyS3 

Gt^iflinSLorr <^{60)£F)LJ uLLorra 6U60[jLU6umi). ^{gjj£F>n:6tfr ©6iJL_(5\(Lp<95 6U60)[julld. Glurrjfjl 
^|iyuu(g)^l (engine block) (Surrajrn) unatijaefria) ^l^l^igoiiaaLorreOT S6rr 

6iJl6U(jrAjcgE.6TT U6U afTLL (B61I60OT©LD. ffLD ^|6rT6I( ^|6U6UgJ euiJlffjS^rrpn) 6U65)gULff)^l6U 
L46rT6fflaS<S[Tly.L(Sla arTL_ly.6OT[T6U l_|(jlrBg}j Q<S[r6Tr6UgJ L61a6I[Lb aiy6OTLD. ©LDLDrrrfilfjl 
(o6U60)6U(S(g) Q6UL(5t(Lp<SLD @6OTjSllU60)LDUJn:ff,gJ. 

6 ^ Glurr^eoerra (gijjaSa Q6UL_(5\6iigj (Surre^r^U <sn)U60)6OT GWjgj urunjcAjaar (ulld 



9). 



ulld 9—<g>(n, Qun(560)6rra (gigjaSa ©6iiL_(5l6ii60)£F) 





ULLD 10 —uLii) 8 6u S6rr6rr Qurrgeoma (g/rjysSa ©6iiL(5lg6u 


(Lp 6 OT U(g^l60)LU © 6 DLI 9 . CT©ggjj6ijlLLrr6U (ULLD 10) l_5gLD ^6Tr6rrgJg[r6OT (Lp(Lg 
©6IIL_(5l(Lp(Sg Sgrippii) (ULLD 11). 


ULli 11 -ffLD ^|6TT6I1 LDp^JLD 61jfj^(o^llibp0j££l6b ©6IIL_(5l(Lp(SLb 

@gU<s@ ©6 iil_60)i_ SrBijrrau umj^stfreu ulld 11 (Sun:6ua) (D0mT)5m6ffl«95(g,ii). 
Qff>n:(g)LJLi 6 ii 60 )[jui_[ij(g 56 rr (Assembly Drawings) 

9(5 ^ 606 uiu 60 ) 6 oot<s <£rTr£j<£l (pillow or plummer block bearing) © 0 rr(§^litil 6 OT 

ffLD <^|6rT6I[S3 S^rrpJDLD ULLD 13 6U attLLUUL(Sl6TOrrgjj. 9(5 (g,J§lufllu_ 

(Ss5(T60OT^)^leu @(55gj [ftij<s6rr ^60OT60 )ldlu16u urrij<95(g,ii) ©urr(560)6rr ©5(5<s<95LDrr<95 
955I6TT6TT5I. 





ULLD 13 ^606UIU60)60OTS3 £5rnil<£llfil6OT ULLD 


SLDg^JLD ffLD ^|6rr6Ilff) S^fipiD^^leb ^60)6ULU60)60 ot£) ^,U[BJ<®60)UJa (SLpL_lyLL|Lb (SLTLL 
(LpiyLLjLb (ULLD 14). @^l6U 0fT[ij<£l ^|60)LDUUl6OT 2.6TT UrT<95[5J<S6TO6nij UnXT<95«95 (LpiyLLjLb. 
ffLD ^|6rr6iiff) S^rrpptijaerr 6£l(SIQldii£>£>£> Cl^rr^^leoiLiff) ©£56ffl6urT<s«95 arrLL 
(J^lyLL|li). ^,6OTn:6U 6iJl6U[jrnj<356TT LDp^JLD ^|6rr6I[(S60)6n (Lp(Lg6UgJLD (S[rL_(Sl6IlgJ (Sly6OTli). 




Figure 14 —^6O6uiu6O60OT£) ^ntij^eoLua aLpiliya ulld 

Q 6 ul© (Lpaff) Ss5rrn)p[ij(S6rr (Cross-Sectional Views) 

@^<s@©61il_(51s 3 S^fippii) urr&a^esr ®61 il©uu@^60)uj #l5j0jfrla<£lJDg2J. 

<g=rr^)6m:^)^leu LD60)JD[E*Sl(nj<95@ii a^/ruaeoerra arrLL LopUpn:^ 6ULpl. 
ff»60)6UUJ60)60OTff) £>IT[BJ<£1 60)LDUJff)^l6OT SMLtta GtajL©!!) 6£(n, 

a,6rr<spu60)6m: Offiugj urr^tijaerr. ulld 15 6U anLLuuL©6rr6rruiy, @[5£F> 
ff>6rrff)^l6OT (Lp6OT S6rr6rr 06 ul(S 1 urT<sa>6TOa> ^|apjSl6ijl(5l6iigj (Surreua arDU60)6OT: Qaiugjj 
urr^tijaerr. 





UI_LD 15 -ff)60)6UlU60)60OTff) £5[r[£j.£llL|Lb ©6UL_(Slff> £F>6rr(LpLD 

@/rys@ ©6 ul_(S1s 3 £56mi umjs@ii> SarreoOT^gjaigicg 1 ©^uu^msu 

r§ 6 rr£>gjjs@Lb 6 SlLLff>gjj(S(g)Lb sotot djl<£l£>£>60)£>£> 0 ^ 6 frl 6 un:aa auUjlib. 

L5^,L6l(^a@li) ul6OTUSE.SE.LD j§luLll££>£>IT6ijr Ss5[rpJDLD6ffla(g)Lb. ©6UL© (LpSE^eOff)® 
(gi^jaig)® SaEmyL_(5la «9Enu(B<^(°fl)n:ii). 



/ 


Section 

"A-A" 


ULLD 16-ff>60)6UU60)60OTff) ^,IT[OT^lLUl6OT ©6UL_lylLI U(g,^l60)U ff<gE^lULil6OT 


ffLD ^|6TT6I1 6U60)[JUI_[ij(S60)6n: 6fill_ @LDLDn:£gl(jl 61l6MJUI_[£j(S60)6rr 6U60)[J61lgjj CT6ff1§J. 

^|gUU6ULD lSI<s<s QunjSlLuiT6rrrr<s6rr ©mLDrftglfrt euiJl^S^rrpnjtijaeoerr 60)6U£>gjj 
urratijaeoerriLiLb ©^n:@uqa6a)OTiL|Lb Li^l^gj 0<srT6rr6uiri]'a6rr. mppeiiij&^sig)® 
©arr^sTh uLulrb#! (§£> 60 ) 6 U. 
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xmw?s/s/zazm 


Section "A-A" 


UI_LD 17- “A-A” GWjUjlS) S36TTLD 

ULLD 18 @6U SLDpi_ip 06U6fflff)S55n:n]pLb eu^l^S^rrppLD. 

^iLbLiaigijSlaerr “A-A” © 6 iiL_( 5 la) S36nA)60)£F> [Burn umj<K(g,ii) 
a[rL_(5l(®6OTp6m:. 



ULii 18—0rn£jd5lifll6ffr SmnjqrD ©6ii6ffl^(o^n:ppLb 


^|60)[j Cl 6 UL_(Sl (Lpaii (Half-Sections) 


ULLD 19 LDpgULD 20 @6U &mll£ltil(tf,UU£Fij (Su[T6U 6£>(n> UfTa^^leOT Sff»n:ppff)^l6U 

UfT^l60)UJ LDL©li) ©61ILp.(S <S[TL_(Sl6IlgJ ^|60)g ©6DL(Sl (Lp«95li. 



ULLD 19 (U_P(Lg LDppjLD <3-[6G)[J Q6UL_(5l (Lp<S ffLD ^|6rT6I( 6U60)[JULli) 



ULLD 20 (Lp6OT Sa>mT)n)(Lpii) ^60)[J GWjL© (Lp<S(LpLD. 


@gua@a San:(5l(S6Tr (cross-hatching) ain^a^iueuuiy ©6 iil(S1ljull pLparijaeoerra 
<sn:L_(5l(®6OTp6OT. @a(E(S[r(5l(S60)6n 45 un60)<SLul6u ©LD6U6Cliua)n:a 6U60)(j6iigj eiiLpaaii. 
San:(Sl(S6ffl6OT @60)L©6U6frl aLDLorra ©(n^aa S6U60OT(SlLb. 




ULLD 21 LD60)pn5£F) (S<35IT(5\cgE.6TT @6U6U[Tff) ^60)[J ©61IL_(Sl (Lpaii 

@gua@a SarriyLL © 6 ul_(S 1 (Lpaa^eu n 6 iT 6 fflsE. Sarr( 5 la 6 rr Surr(Sl 6 iigj 
6ULpaaL6l6U60)6u. ^ 6 rr 6 i(aSan:(Sla 6 rr ldlCJIld Sa>60)6uuuL_Ln:6u Sum_ 6 umi). 

SLDgyii) Sa> 60 ) 6 inun]n) Sarr(5la60)6rru Suml© 6U6 toijul<5££16u ©r5(jla6u ^60OTLrraa 

S6U60OTL[TLb. 



gj60)6ri(S6rr, djleurraaerr (ribs) sotot urr<s[£j< 956 ffl 6 OT © 6 dl_(S 1 (Lpaii an:L_( 5 \£F) 6 u 

6 ii6ugj uaaffi^lg^errerr GI&jl© (Lp<sii (Lp6wpuuiy a#iurT6OT^S)n:6OT. CT^frlgULD @i_gjj 
uaa^^lg^jerrerr GWjl© (Lp<sii Surr6u siiL_©6ijgjj£>(T6ijr ©LbLDrr^liJl urratija^aig, 
6ULp(S(SLb. 



CORRECT NOT RECOMMENDED 


ULLD 22 ©6UL© (Lpaii 



3 . 

(Engineering Drawing) 
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□ □□□ □□□□□□□□□ (Dimensioning) 

Urr<Sff>60)£F>ff> Gl06ffl6UII<S (Lp(Lg6UgJLD 6iJl62JQ"!LJUff,[T6OT <^|6rr61[ arTL_(Sl£F>^Ul6(jr 
(EfBrraaLb. <^[6rr6ii<956frl6OT (LptLgff) Glff»n:(g)LJ60)u 60)6Uff>gj <^{[553 urr<sS)60)£F) <g>(B[j 
6fil^mn:<sff>£F>n:6OT Lifjljsgjj Gt<srr6rr6rr (Lpiyiu (o6U60OT(SlLb. ^|6rr6ii s5n:L©a)6£j(S(g, ^g^nesr 
(LpacflLu 6 UL^lan:L_iy. 


: <9=(jlujrT6OT: <^{6rr6i((956rr (o6U60OT(SlLb. 

: ^|6rr6i|(S60)6rr fffjliurreOT: (Bum_ $6U60OT(SlLb. 

: CT60)ff)LLlLb 6flL© 6Sll_6I[li)<9r2_l_n:gJ. 6T60)5)ll_[li) @[J60OT(Jl djl£F)LDn:(S61lLb 
(oLKTLflb <9 t2_I_[T(9iI. 


: (S< 95 rr(^lsE. 6 c^ 6 rr^) (d£ 560 ) 6 uiuii 6 ot ^g^^leu (SurrL_i_n: 6 u 
Qff) 6 ffl 6 D[r<£LJ UL©LUgULD. 


□□□□□□□ □□□□□□□□□□□ □□□□□□□□□□□ 


<^| 6 rr 6 ii(S (Ban:© ©LD 6 u^uliu£F>n:<s ©|iiq«S(g,j§liL[i_ 6 OT, @ 60 )i_llj 16 u ©| 6 ri 6 i[ {§Lld 

6filL_(SlLJ, Sum_ (o6U60OT(SlLb ULLD 23. 





ULLD 23 <3-[6TT61l (ButtLL 6U6MJULLD 


^|LDi_i(S(g)jSlLijl6OT ff»60)6u aLDrrij 3 LBlii) rf^mi 1 l51i_ 5 ^|a6ULb $6U60 ot(51ld. 

urrsa^esr [§l_l 6 u (Barr© (Bum!© ©61161© (Bar© (Sum_ 

(B61i60ot©ld. (Lp£F>6u ©61161© (Bar© urra^^gleGl^jigjj 12 rSlil) gifT[ja©6u Sum_ 
(B61i60ot©ld. [fL_i_6u (Barr© 1.5 l61i_ 5 g^rja©^) ©a>rrL[£© a60)L#l 

©61161© (B(S[rL_ly6Gl([5^gJ 3 L51l_5 61I60XJ ©61l6frllljl6U @([T©a (B6160rj©LD. 


2\G6 


--28 - 

10 — 44-4 




;© © _ ~? 



T 

16 

l 


uLii) 24— ai©a (Barr© (Bum© 61 i 6 mjulld 6©a ) g 1 ©an:L© 



U[T<Sa)££l6OT 6£>(n, U(£F)d£llul6OT: ^|6n60)6U(S SttLL ULLD 24 @6U (S60OTI_6Iin:^J ffiL_(Sla 
(Barr© Sum_6urrm. 

^|6rr6i((S60)6rr 6irB£F> amJSlaip? 


6£>([T, L51(S6I[Lb ©£56ffl61irT«95 (Lp<Sff)^l6U ^|6TT60)6II(S 

an:L_(5l6iigj tB6U6ugj. ^|6n6i[(S60)6nLJ Gturr(n^50LDiT6or LDp/rjjii) ©un^s^Loiip 

@i_tij(S6ffl6u an:L_(5l6ii^6OT CT©^£^4(Sn:L©(S60)6LLj uni 25 @6U < sn‘60OT6urrii). 



ulld 25— Ourr^^^LDfrem: Lop.pii) Qun^s^LDpJD ©L&^a) ^|6rr6i[ <951 tl(5\6u^,6ot: 
CTfSl^gjaariL© 

^|6rr6i( a[rL_(5l6iigj urDifjl i_iffl^gj Qarr6rr6rr tBuii 6£><nj 6T6ffliu ©<9=6ii6ii<s urrss^a) 
©£5m_[£j«956umi). @rb£F> 6T6frl60)LDLun:6m: urra^eoff) (Lp(Lg60)LDu_in:<s dUeufjlas ^ajrnjj 
^|6rr6i((S6Tr ldl(J1(dld Ss560)6ii (ulld 26). ^|6rr6i((S60)6n: CTtijSa an:L(5l6iigj 



6T6OTHJJ SLU[r#l(S(SLJ U6U @L[£j(S6rr (®60)l_lLin:gJ. 



30 


! ' I I l l ; ■ 

ULLD 26 -6T6ffllU UfTaLD 

[Burn ^>(5 arriy Gl6UL_(5l(S(g) ^|6rr6i[ ariLL (E6ii60OT(Jl&LD6tfrl60 #160 (Lpiy6i((S60)6rr£F OffLuiu 
(E6U60<jr(SlLb (ulld 27 ). ^>(5 Glurrgj6iin:6m: (Earr© ^6060gjj ^[6rr6i( 

©arTfJluugjj @^@5= @60)£5 ^|iyuu60)i_a (Earr© ^|6U6ugj £F,6mi) (datum 

line or surface) 6T6<jrp ©ffnmfiSpmi). @rB£F> ^gp@(Lp60)pLul6b <g=rnj<^l6Gl^, 
Q^rrLrrrra ^|6rr6i( ©arrfSluu^leu 6inn,Lb <g^L_(SlLj ul60)Lpa60)6rLf) ^eijlijaaeonib. 

6T6060[T ^OT6H&(6rF,Lb ^|lyUU60)l_ff) ff>6rrff)^l6l3l([5^gj Qff>[ri_[ij(g)6II60)ff)(S (S6II6rffl(S(S6I[Lb. 
fBfTLD ^>(5 ^|lyUU60)Lff) ^611^)60)^ ULLD 27 @60 (Eff)ij61( ©SUjCE^nib, ULLD 28 @60 
S6iiQpn:([5 Ss5*[j6ii QffiuS^mi). @60)6ii (LprreoOTpp^rra @([5r5£F>n:6b (Eurrg^ii). 

(uLff)^l6u (Eld 60 (E^fipp^eo)^ ldl(S1(Eld an:L(5l(fi(Epn:ii)). 




ULLD 27-^|lyUU60)l_ff) ^, 6 TTLb 

NEW reference (datum) surface 
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ULLD 28-^|lyLJU60)Lff) ^, 6 TTLb LDpQpfT^ CTfJl^gjaafTL© 


uLii 29 @ 6 U cBuii) ^>(5 gjj60)6rriul6OT 6G1 ll&) 6TO£5 ©Lgjuaaii) a[rLiyiL| 6 Tr(S 6 rrn:ii). 
Glurr/SlLuliueu 6U6axjuL[5J«956frl6u 6 SlLLa) 60 )£F) “0” (g,jSliuLLrr6u arreMruluugj eiiLpaaii). 



@(S(g)j5lLUL_60)l_ [JIILD 6 iPlL_l_LX) (dia) 6 T 6 OT$n) UI 9 .<95SE.6UITLb. 



ULLD 29 -gJ60)6mLjl6OT ^|6rT6I[ <SITL_(5l6UgjJ 




T 


(Sl6iigj 6r(5l£>gjjssiiL_(Sl 


ulld 31 —(Epjiyiuttaa) gj60)6rrujl6OT ^|6n6i( arrLfJleugjj LDpClpn^ CTfSl^gjaariL© 

@r5£F> 61I6MJULIX) (®60)I_LDL_I_ 60)LDLU(SS(S[rL_ly^l([5^gJ ffLD<EF#giTa S6Tr6ngJ. 

6T6U6urr uas[BJS6frlg)jLb <g>$rr LDrrcglffl ^6rr6rrgj. ewmiuaSarr©®^ (fftAj^^ulu 
i_i6rr6fflLulL_i_60)6ii) <g ; LD<g ; <#rr urratija^aig) uiu6iftu©00uu©^6OTn)6or. (oLDg^jii) 
6UL_l_[£j(S6fr LDp^JLD gJ60)6rra6ffl6OT 60)LDUJ0££ljb@li UlU6OTU©^^UuG^6OTp65T. [Bdli) 
SrBijiyiurra eoLDiuaSarrLiyeu ^|6rr6i[ 0<sn:©a<s6uiTii). #l6u (SrB(jrAjsE.6ffl6b @LD(Lp60)p 
^errtija^aig) @60 )i_lu 16 u 5-[6tt 6I( ClarrC^lLJueoff) 6fili_ff) ©536^611 rra 

□□□□□□□□□□□□□□□ 

^j6U6GIluld(T6ot: Giurr/SlLuliLieu 6ii60)[jui_[ij(S6frl6OT (engineering drawing) 

^|iyuu60)i_(S60)6n 6iil6n(S(g)6iigj ff»n:6OT @rb£F>a 60)aSujL_iy6OT (o^sam. (Lp6OT6m:ij 
6U60)[JULS360)£F)a) ^lunijluu^pig)® 60)(SlLI[r6U 6U60)[JLL|li) a([T,6i]l(S60)6rTLJ (ulld 12) 
UlU6OTU(Sl^^6OT*[J. (J_p^,6Gl6U T 6 Uly 61 l 61l60)[J©95rr6U (T-Sqiiare), ^6W6U6ijlL_L[£j(£6rr (set 
square), $arr60OTLDrr6tfrl (protractor) S^60)6iiuuL_L6m:. ©KStsjgjj @6iip|ru<s(g)Lj 
ud£l6un:<s ^(t56U60)[j6urr6OT (drafter or mini-drafter) 6iirb£F>gij. @60)6ii ^djlrr aeurrmuLD 
(compass), 0l(jn:6OT:#liu 6U6^6rr6i4<g5(6TF ) Lb (French curves) (d^ 606 uuuu_ 6 ot:. 

@uOu[T(LggJ (S60rffl6rfll Sff»6ijllLlL6OT 6Uly6U60)LDLJLlLb S(56U60[J6I[Lb ©SHU^CoprLLb 

(Computer Aided Design—CAD). ©|iyuu 60 )L 6 U 60 )(juLff) ^[jnL&te^Lb, LDrrLia^Lb 

[f[£j(S6fr 6T6OT6OT (S([56ijl60)LU(S ULU6OTU©^£^<fijffo\£6rr 6T6OTU60)£F)LJ ©Un([5^^^6U6U. 
<S4>S5$61I 6U60)[JUL[ij(S6ffl6OT ©|lyLJU60)L(S60)6rrU Uiulgyii) (SurrgJ 60)(SLUn:6U 61l60)[JLL|Lb 
<S60(jr(S60OT(TL_Lff)^l6U Jg^rbCoff) ^P-|6gg) |(g)(56UITLb ■ 




ulld 32—T 6iiiy6u 6D60[j(S(95n:6u, ^60)6U65lu_[£ja6rr, 

Giuiuijff,Off)n:(g)^l (Title Block) 

6 £>(n, Glurrj§liuliu60 6 U 65 )gui_ff,^l 6 u (Lpa<£liu s3.s6U60.956n: QsjfjlrBg) @i_ld <^{s36ot 

©UUJ*[Jff,Glff)n:(g)^l. |§lgjj <^[n5S3 6U6W[JULS>60)S3lL|Lb ^S)6OT [£lgLI6U6OT^)60^^,lLlLb L|(jlr5giJ 

Qs 5 n: 6 rr 6 rr 6 i|ii), ^|60)i_iun:6rrLb s 5 rr 60 OT 6 i[Lb, s=(jlu_in: 6 sruiy (SsiSlsjgjj 60 ) 6 n< 95 S 56 i[Lb (lp< 95 <£ 1 lu 

gJ60)Lp6Un:Lljl6Un:<g5LJ UUJ6(jru(S\<fipgJ. 6U60)[JULS3£J3l6OT 6U60gjj <£y) ^_p60)6ULUl6U 6T6U60)6US5 
(Ss5rrL_(5lL6<jr @60)S3 6U60)ij6Dgj 6nLps5S5LD. 




(d'uluij / 

CU GBftfl £t>£f 

fflflTd®ri£ 
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Quu.it 

AA hi«^ dblfl^tU j 

jy i^rju me: ii ji si&je 

JCuriT't&w 

o rtr>i73^9iij 
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ulld 33—Ouiuij^Gl^rrig)^! 































U6OT6OTTTL_(S\£) Sfifh (SL^UUnL© <^l60)LDLJL| (ISO) ULy 6D60)gUI_ff)^l6OT sffl6OTLDlUU6n*[J 
[glgU6ii6m:Lj OuLuij ^|6U6ugj 6U6otfrlaa £16OT6 otu), urraa^esr Ouiuij, <^| 60 )i_iun: 6 rr ct«5ot, 
aaarru Ourr(ff,6rr (Surresrp 8 a,ij6iia6rr su_muLb Gtarrfplaa (d6U60ot(S1ld. i_opp <fl6u 
&)[j6ii<s6Tr S^eoeiiaSapua Qaufplaaeumi. 

@Ujp^lg6i]luJ6U 6U60)gUI_[ij(g56frl6U @60)611 &)61jl[J #l6U ff)[J6I((S6Tr 
6np6n60)muuu6nga^a@Lb 2pu^^iLiu6mja(^a@LD 0|6 u#Iluld (o£f>60)6d. 06uljulj 
uff>6rffli_6u (heat treatment), (g)(nji_D L6l6or y,aa (chrome plating) (Bun:6orp (oLDpugupa 
c#[J 60 )ld (surface finish), urraa^eor 6 T 60 )i_, Ouaai6iiaa ^^iLoffiaiaLD Glurrmiffi 
(general tolerances) (Surr6orp a)[j 6 i(a 60 ) 6 rr GluiurjaiO^a^^laia) 06U6ffliul6u 
OarrQaaeurrii). 




4. (Lathe) 

jg)[£j.£la>ni 5 §j [BfiLeoLS 1 (S<9=ijrb£F> Gta/DajrjSl LDULabSa) (Henry Maudslay) aajrn) 
GlurrjSlLurr6rrrj 1797 -^ld <S4>60ot(J1 ld60)[j QajUjlii) aa^Laa) ©lurB^tjtfjawg 
euiyeueoLD^^rrij. @a5)£F>tf> ^ulu ©uj^^lrrii) aajr/rjj Qanmfipnjjaar. 6j©6srafrla) 
aa^Laa) @iuij#!lrrs3a5)£5 60 ) 6 Uff,gj mpp ©lurBrfJlrrnijaa^ars 1 Qaiuiu (Lpi^iLp). 
60 )ldiu(S aa^Laa) ©lu^^lrrib (Center Lathe) aajrpii) ^|60)Lp®55uu(5t<fipgj. 

s6fflLJLji_ff,^l^j6rr6n: (tool post) Gi6UL_(St6frla@ (cutting tool) a^grra® <s 60 )i_uj 
S 6 U 60 OTiyLu u 6 orfflu©un:([ 560 ) 6 rr (job or work) ffiLpp^jeugj^rrajr sa^Laa) 

(S6ua5)a>. 2 .(^ 60 ^ 611 6uiy6u (cylindrical) urrataaaflariLiii) 

^[LOfftijaa^erTiLiLb S(j56iin:(S@6ii^rb(g)LJ uiua^6rr6rr^ii@Lb. ffiLpa^jii) u@rfiliLjlayr Gluujij 
ffiLp^ul (spindle). ffiLp^ulLulea uli^uulLulg^j6TT6rr (chuck) uaxffluQurr^efflajr (Sld6u 
26ffluLJi_^,60)^, rBaij^gjib (Eungj ^|^lai ©un^^rfiliLiarar ua^uQurrinja^ar 26frt 
Q6UL_(Sl(fipgJ. 


: ftOTLffa) @iu^^lrrff,^la) (E6U60)a3 QffLuiLiLbSurrgj ul£tij ^[aiajgj 
sa5)i_^ff) 26 ffl Gl^iSlsss -gUjlLD. uliyuuliLjla) arruq ^_piy (Suml© ufrgjarrLjqa 
(Sa5OTa5OT[ny(S(aF,Lb ^a^LLinLaar. ffiLpa^jii) @iu^^lg urratAjaefrla) ©an6rr(6n>Lb 

sarar^rrai £F>6rnj6urr6a ^t>605i_SE.6TT, [Bazaar ^axffl&ja^a, ^eiilijaaeiiLb. 
Loppu ungjarruLiu u^gja5)[j(Sa5)6rTiL|Lb ulajrupgu6Dgj ^|6 u#Iluld. 


aeoLaai ©lujB^lrra^ajr ^%.uua5)L_ Qs^uaurrC^aa^ara) GVgfjlrBgjj Gtsrrarar 
<snQ60OTn6ffl60)mu umwAjaar . ^(^(Lpa^n) (Lp(Lg6ugjLD 6£>L_iyu urrij^gj dllUSl <?4(5kE>£F> 
(Lp6wp ^(S(Sa5OTi_ uiyaa^ar f^&jQeiirrajTprraLj urrijuugj iBaiajgj: 

• 0:00-0:37 (Lpassa^L^ai (facing) 

• 0:37-1:11 aarg^ariula) 45 una^aLulai ^_pa5)a) m^aig^a) (chamfering— 
inside) 

• 1:11-3:00 Q6U6ffl6SlL_i_LD ^ar6ii (g^pas 2 (LpijL© ©6iiL_(S\(S6fr (outer 
diameter—rough cuts) 

• 3:00-3:40 ©6U6fMjlLLii) gja)6Cliu Gt&jUjt (outer diameter—finishing cut) 

• 3:40-4:08 6iiu_ (Lpaup Q&j’rjafrliLirj ^ardll (dial Vernier caliper) Gveudj&d 

<^|6ri6ii afjtg^ai 




• 4:08-4:35 gj60OTiy4(g)Lb 26 ffl 6 rouj (parting off tool) ^ 60 )lds 3 £ 56 u 

• 4 : 35 - 6:22 (oS360)6iiiun:6OT: rf^mi 60)6Uff>gju u«xffluOun:([560)6ns5 gj60OTiyff)gj 

(parting off) 

• 6:22-7:00 uaaii (Lp<s<sa 60 )i_S 36 u—(LptjL_© ©6 ul_( 51 (facing— 

rough cut) 

• 7:00-7:30 uaaii (Lp<s<sa 60 Ld 56 u—gjj6u^uliu GWjl© (facing— 

finishing cut) 

• 7:30-8:00 u6^u©urT(n>6frl6<jr ^a 6 Uff> 60 )a) ^|6n6i(S(S[r6U[r6u (scale) £| 6 rK£* 56 u 

• 8:00-8:36 ajj6o5n££>£> uaaii ^6irgj60)6mjjl6u ^_p60)6u LD(Lg(S(g)^6u 

(chamfering) 

• 8:36-9:10 uaaLD Q6ii6ffl6ijlL_i_Lb ^_p60)6u LD(Lg(S(g)S56u 

(chamfering) 

□ □□□□□ □□□□□□□□□□□□□ □□□□□□□ □□□□□□□□ 



35 3? 38 <=r 39 01 02 03 04 05 06 07 yy 



ulld 1 aeoLffeu urratijaerr 


02: 26fflULJl_LD (tOOl pOSt) 

03: GWjuu ^p/Sla @Lprnu (coolant tube): ©6uuu ^rbifjl dglg&jii Q6 uu5!ld 

2 «rpguiDn:^j fffflQffiuiu z&)6i\u) (gjLprrijj 

04: (compound slide): <9^ii)L[<s6u (tapering) Gteiuiu @ 60 ^ 

(off>60)6uujn:6OT (S<35iT60OT^)^l6u ^l^LJula Qarr6rr6n:6un:Lb 

05: @(5 a65)a (saddle): (gnjjsig) 2.6ffluui_Lb <S4 ><£Ilu60)6ij 

(Sld 6 u Oun([5ff)ff,LJUL_(5t6rr6rr6OT. £F>6rrff>rfil6u rg , 6rr6urrsE.<^l6u tEa^ii. 

09: u16ot £F>rrr£j<£l (tail stock) 

12: <s6mi) (lathe bed) 

13: ^l^SapiSl (lead screw): (Lps^Lu (S6ii60)6u ld 60 )[j Q6UL_(5lLb(Eun:gj 

[5<s*rj^£^6U£^n:6(jr 

















18 : < 9 -[ 6 ii£F[j (Sasrreu (emergency stop and brake bar) 

19 : ^LLsaLbul (feed rod): ld60)ij Ci 6 iiL_( 5 l 6 iigj ld/d/d $6ii60)6u<S(6i5<S(g) 

@(t5<S60)<S60)lLI CBair^gJ^llDgJ 

27 : @/rua@ (cross slide) 

32 : ff)60)6uu u@^l (head stock) 

36 : < 9 -[ 6 ii£F[j 6fil60)<? (emergency stop button) 

38 : LjliyuLjlujl 6 (jr arruL) ^Lpiy (chuck safety shield) 

39 : LjliyuLjl (chuck) 

□ □□□□□ □□□□□□□□□□□□□ □□□□□□□□□□ □□□□□□□□ 
□□□□□□□□□□□□□□ 


tools) 


(work holding 


• (ymjru 0fT6O)i_ LjliyULjl (three jaw chuck): unam 2.^560^60:euiyeuLorra 

©(tf>r5£5rr6u, uiu6OTu©^gjS6umi). QLp6OTgy ff»n:60)i_(S(6irF,Lb 

^0[5j<£l60)6oonEgiJ fBa^eu^rreu 2(^60)6rriuii6or u60^u©urT(rc,6TO6n:&) ^,(T6OT:rr<g5<S6u 
60)miuuu(Sls^£l 6iil(Slii). 

• CB[T6OT(g, £F>[T60)I_ ullyuul (fOUr jaW chuck): uuaii ^([1,60)6:1 6Dly6Dff)^l6U @6060)60 
6T6orprT60, u6orffluOun:([560)6rru uliy^gj fffjtiurreor @i_£)#!l6b (§6G)60^^^p6iJS)n)(g, 
@60)£5u uiu6OTU©^56orni). 

• (Lpauq^^L© (face plate): ueotffluQum^OT 6£><nj eijl^^lLunffLorrem: 61119.611^^160 

i%ulj1uj16u flliyaa (LpiyLurrGt^eOTprreu, njrii @£§60 uliyaaeonib. 




ulld 2 aa^Lffa) aaft CTcftxfiayrrra) ^6sr GlgLiLfJtefrlcsar 

• aeoLffa) 2 . 6 f fl &To°o(g) (High Speed Steel — HSS) 6T6otjd csajuLiSanaLD 
aa^Lffa) @iu^^l[jff,^lai Q6ul_(J1 (Saja^off, ^rfilafjlasSaj S(j56iin:(S(fiLugj. 
{g^ayrrrai Qsujff, #la) Q6UL_(Jl6ffl(Sa5)6n: ulld 2 @a> arraxjrajfTLb. 

• affla^LD© (Lpa^ayraar (carbide tips) QarraxrrL 2 . 6 f fl L6ls56i|ii) aiyayrLDrrayrgj. 

CT60OT6affl(Sa5)(SLLjlai urraaijaa^ar QshuujS) a^rB^gjj. afflam)© 

Q6UL_(Jt6ffl (Lpa5)6OTaa5)6rriL|Lb ^l^parrayr Lliyuulsa^ariLjLb (holder) ulld 3 @a> 
att60OTa>mi). 





ULLD 3 (95(jl60)LD(5\ (^60)6OT<S(6n>Lb ullyULls^LD 

• 2 . 6 ffluLJi_Lb (Tool post): Glurrgjeurra rBd6OT(g) ^ 6 frl(S 60 ) 6 dLj uliyaa 

euff^lLul^a^LD. (Sld 6 u ^njj@(£<95d60)6us3 e^rrije^gl, 26fflu uliyuul60xuff> ^l(d,uul 

(o 6 DgJ @>([5 S6ffl60)lL) Q 6 UL_(J\Lb 2>I_6OT Qa[T60OT(5l6II[J (Lpi^LLlLD. 










(o61l 60)613 iul 613 (SrBIJLD 6tf600rrT<S[rLD66l(tf,<35«95 @6^ 2£561[<£ln@j. 

(carriage) 

• @(5<s60)(SSuj rg > 6rr6un:<g5^l6\3 CBarrs^Lurra Osuj6uu(5l<£lfl)giJ. 

• (LpaaaeoL^eu (facing) Surr6orn) (D 6 ii 60 ) 6 ua( 6 i 5 <S(g)(S (g)/T]j<s<£l6i3 rEsij£>£> 
@gua(g) [5<9&ijej£f)l (cross slide). 

• Ss560)6ULun:6or Garreoors^eb n,<g&ij0££l fffjWirreor Sr^LDLiaerr aeoL^^i Q^lulu 

<g^L(Jl (compound slide). 

(automatic feeds) 

• ^tt«ffliu[£j(£liun:(S ^6ffl60)Lu n D sii& ) 0. OffiuLu ^6frl60)iu r5<sij£>gjjii> 

2 ®ll e> (SuduI (feed rod). 

• ld 60 )[j ©6u ll (thread cutting) (lead screw). 


• LBleoreSleoffLurreu ©luaauufSlLD ff> 60 ) 6 uu u@££liul6u (headstock) uliyuijl<s6rr 
Ourr^^gj^SprrLb. 6urnjuuL_60)i_ 6£>L_iya6rr (belt drives) mrorpyLO ueuffsaijS) 
Uff>n:i_ij(S6ffl6or (gear trains) 6ULplLurrsE. 5iLp6u Senate 0)6553 (o£ 560 ) 6 iiiun: 6 oruiy 

LDHn]JD6UlTLD. 

• [f6oori_ urratijaerr ^pn:LD6u SiLp6u ul 6 or£ 5 rr[£j(£l (tailstock) (o£ 560 ) 6 ii. 

• rftfOOTL QlD6U61}1lU U[T(S[ij(S6rr 61160)67761160)6565 £,(Slaa JB1TLD 6^(5 

60 )miu^^n:nL(£l 60 )iuu (steady) uiu607u(5l5365 S6U6oor(JlLb. tgl 60 ) 6 ULun: 6 or 
eoLDLu^^rrtij^ (fixed steady), rEs^ii 60)LDiu6565n:[£j(£l (moving steady) 6T6or 
@(t56U60)(S(S6n: ^60or(Jl. 

• @ 60 ) 6 ii ^| 60 ) 6 orff>gjLb @Lu^^lrrff)^l6or ff>6rrff)^l6u (lathe body or bed) 

Qun(5^^uuL(Sl6n6n'6or. 

□ □□□□□ □□□□□□□□□□□□□ □□□□□□□□□□□ 

• ©6ul_(S1 $6u<sld (cutting speed): © 6 iil _(51 (Lp 60 ) 6 orLul 6 u ufra^gja^LD ^6fiia@Lb 
@60)i_SLuu_|6rr6rr fffrim S6 u<sld j£Il5GIiu (^li£li_0^ln)@ ii)L_i_rr<s67r 6i6oor meters 
per minute) = pi x D x N. @rb<s ^,^^lrr^^l6u pi = 3.14; D = 
u 6 orffluOun:([ 56 ffl 6 or 6iitu_ii ii)Li_ffl6u; N = <KLp^iul6or (glaOiu 
5iLpn)#l(S6ffl6or 6T6oor rpm). 



• a60Liuu(Surr(g)Lb uusii CT6OT6OT Qurr^erirreu AisorStfjrr ^£5p<sn:6 OT: GWjl© 

S6U(SLb, 2ML_I_II) LDpgULD ©6UL_(Sl Aiy^ 60)aSlUL_p.^}l([5pgJ 

(Machinery’s Handbook) (8£gr5©£©aa6ip. 

• 5 iLp^}lLijl 6 OT 6 £>(n, 26ffl [£ 6 rr 6 iin:<S(£l 6 u pa^ii) aiSlQiu (siLpp-fla® 

lS 16 u^GIlSl_i _rr ct 6 oot mm/rev) 2 ml_i_ld (feed) ct 6 ot^j 

©ffnmfiCopnib. 

• U60rffluOu[T([56ffl6U 2>6ffl U^llLlLD ^|6TT60)6II ©61IL_(Sl At^ (depth Of CUt) 
CT6OT(fi(opn:Lb. 

□□□□□□ □□□□□□□□ □□□□□□□□□□□□□□ □□□□□□□□□□□□□□ 

• urr<sp>£f)l6OT 6U60)gui_tij(S60)6rriL|Lb as^rru Gtuu(^60)6rrLnii unp&^rreu CTLOLorr^liJlLj 
uliyULil Ss560)6ii CT6OTpu O^ffliueu^ii). 

• (Sfffffru Qu[T([56ffl6OT ^|6n60)6UU Qurr^p^gJ 67611611611611 ©61IL_p.(S (g)60)pa<S 
$61160(77(5111) 67607jp ©£E>ffliu6ii(p>ii). 

• (S60)i_S36u, (LpaaaeoL^eb, LD60)[jiul(5t£F)6u LDpnjjii sb-efotu Qun^eo^u 
QufT^^gJ 06UL_(Sl6ffl (o£F)ij61( QfflLJlLI <S6U60 ot(5\ld. 

• (Sffffrru Gtur7(p>6G)6T7u Ourr^^gj 676ii6ii6776i( S6uap)^l6u GWjll (Lpi^iLjii, ©6 ul_(J 1 
2ML_I_LD, ©61L© At^LD $£E>ij61( QffLULU $61l6007(5lLD. 

• 677B£F> 6UiJl6^S=LuleU $61160)61) OffLULU $6160OT©$l|_D607.pj (Lpiy.6I( OffLULU $6116007(5111). 

• ueotffluOum^err LDp/pii) &6iiL_(5l6frl<s60)677£F S^aiJlaaeiiLb. 

□ □□□□□□□□□□□□□□□ □□□□□□□□□□□□□□□□□ □□□□ 

• (Sffffrru Qun:([560)6rrLj ulL^.uutLuleu Qun7p^d56i[Lb. 

• ^6ffl60)Lu sefituuL^fileu QunTp^^iiLb. 

• ^6frliijkyr (Lp60)607 SrLpgijLb ^cEf® SLuij^^leu fffjliun:® @ip3<s<s$6i60OT(5lii). 

• ^([7,60)677 aeOLffg^jaig), 6 )]Il_I_S 360)£F)(S (£F,60)p<S<S 67 £>£560)607 ©61IL_(5l<S677 $£560)611 
67607pj urrg^gj 6£>607$lpn:607pn:(S£F Q^LULueiiLD. 

• <3t2_udli psrj£>£gliijl£) Sr^LDLia SarreoOT^^leu un:^l60)LU 

^|60)LDff)gj, S(p60)6n: aeoLS^ $ur76u$6ii Ct^m_[j6i[Lb. 

• LD60)[J ©6UL_(5l6Iip)P(g), ffiLp^LuleOT [glffiQLU (j§LSl_£>£f)lp(£F) ffijpp<fl<S6frl607 676007 

rpm) mp/pii) ^(pSapiSlLuleOT [glaQiu Jg)60)i_$iuiLi677677 fffjliun^ 6iil &l8 D 8 D 6®8 D £t> 

Ss5ijpOff)(5l(S(S6i[Lb. 

• ^>([5 aeoLff^i 67rb££lrr£>£!l607 ^(pSapiSl 2 ^ldGIlli (^ni^eu^ipaig) iD60)[j 676007 

Thread Per Inch - TPI) ^|6U6ugj m60)[jiul60)i_^gp;7rLb (pitch) = 12.7 L51i_6 > 
(fgxp, ^[Aj^eu^gjjaig) 25.4 l61l 6) 67607pj 60)6up>gj(S Glan:677$6iir7Lb. 



• @rba> a60)i_a6u 1.75 l51i_ 5 me^ijiflewL^apijii) S 6 rr 6 n ld60)ij © 6 ul_i_ 

$6U60OT(5lLD. 

• ^(pSapiSl ^>(5 appj appjLD Surrgj, ©(paeoa 12.7 l51l 5 (Lp 6 ar(S 6 OTn:sE.<^l 
pappb. pLoaSarr 1.75 l51i_5 ldl_(J 1 Sld paij S 6 U 60 ot( 51 ld. ct 6 otS 6 u, aLp^ul 6 £>(p 
[L p(Lg appy appjii) (Surrey, ^(pSapiSl pLoaig, 1.75 / 12.7 appj ldl_(J 1 ( 8 ld 
^(pibu S 6 U 60 ot( 51 ld. (£ld©6U60ot, ^QLp60OT @[J60OT60)i_u_|Sld 20 <S4>6U Qu(pa<£l6m:rT6u 
35 / (127 X 2) <®6^i_a@Lb. 

• @a>a) 60 )aiLi u^16otld ^|6rr6i( (metric) mnppa^parraSeii a6oi_a6u 
@Lup^l[j[ija6rr 127 upa6rr ©arr 60 OTi_ u6uaaa[ja)gji_6OT 6ii(pc£l6OT:p6OT:. pme 
^l(pSapjSl uaaa>£gl6u 127 upa6rr ©arr 60 OTL_ u6uaaa[j(LpLD, ulpLul uaaa>^l6u 
35 upa6rr Oarr 60 OTi_ u6uaaa[j(ppLb ^ 60 )i_oaa S 6 U 60 OT(plLb. 

• a^©a>6ina, a>_L_(Sl u 6 U 6 G 160 ) 6 ootlu 16 u (compound gear), pme uliyuul uaaa>^l6u 
40 upa6rr (Sa>ij6i( ©aiuey, ^(pSapiSl uaaa>^l6u 80 upa6rr (8a>ij6i[ QaLua>rr6b, 
pi_Da(a, 2 i_Di_[£j(a) $6iiaa(a)60)pLJL| <®60)i_a(a,ii). 6T6sr(S6ii, ^©©Lina^a 
@ 60 )pup 40/80 x 35/127 = 35 / (127 x 2). 

• aftun:ija>a> 6 u: @60)a>a affluuijaa, (Smpa60OTi_6iirup upaaaij[£ja60)6rr 
@60)60OTa>a) ul 6 OT 6 m:ij, (^ 6 OT 0 rn£j«£l 6 TOiu <g>(p (Lppga appya> ^l(puu 6 iiLb. @(pa60)a 
1.75 iSlil) (Lp 6 OT(S 6 m:n:a<£l paJjpa^rr CT 6 OTU 60 )a> efflumjaaeiyLD. 

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

• a 60 )L^ (turning) 

• up.a6rr a 60 )i_a> 6 u (step turning) 

• m 60 )[jujl( 5 t^ 6 u (screw thread cutting) 

• gj 60 ) 6 mijl( 5 la ) 6 u (drilling): ul6sr a>rn£j<£lifll6b gjguu 60 OT 6 U 6 U 60 )au (drill bit) 
Qum^a^a, §j60)6inOlL6umi). 

• (Lpaaa60)i_a>6u (facing): aeoLaeftesrSurrey pmi aLp^5lLLjl6ar ^|a#l6u 
Q6uUpl<fiSpnm. (Lpaaa60)i_a>6l)l6u pmi ai_p^5lLul6ar ^aaara, ©anL^a^rra 
©6UL_(5l(fiSpn:Lb. 

• a^LDi_ia)6u (taper turning): a^LDi_ia)^}l6u pmi aLp^5lLul6ar ^afl6Gl(ppey #l6u 
urr60)aa6ffl6u Cl6UL_(5l<®Spn:Lb. 

• (a) 60 )i_a) 6 b (boring) ^6U6uey ey 60 ) 6 rT 6 a)iuu Qufta>n:a@a)6b. 

• Qurr6ffla>6u (knurling): eoauOlp. aj^aamD^ipaa @pua@ Qp(5la(a,a 

Sarr(5la6Tr Surr(pl6ugj. pj6ormin6tfrliijl6OT (micrometer) 6oauuliyiul6u ©LDLDrrrfilfjl 
QarrrrQarrrruurra umjaaeunib. 

• 2 > 6 ir ld 60 )[juj 1 ( 5 \^ (internal thread cutting). 



(Acknowledgements) 

asL 51 ;jl 6 u j^mm^liT (o6U60)6u umifiku arrGtojrrreffl—N. 

Quujfjlii!jlLLi6uiT6rrrr . LDgi60)n Qun:/nlLijlLU6u [^lrni6U6OTLb 

aeoL^eu BmrR^lnLb (Center Lathe) anGtojrrreffl—unam 1 —by Teach Me 

Tekkie 


6fil(S(®uLJiyiijn: uLiijaerr LDp^jii) aL(S\60)[j(S6rr 








5 . 


(LibreCAD) 


16.04 


2.2.0 


ul6OT6srrr6u LDn:pp(o 6 ii 60 OT©©LD 6 OTn)n:<^ &f>*rj6i[Lj uLiyiu^il6u Options ((S£ 5 ij 6 ii«s 6 rr) -> 
Current Drawing Preferences (@u(8urr6O)0iu 6 U 6 oxjul 6fjl(n,LJu[£ja6rr) @6u 
Units (O|6rr60)6ua6rr) &T 6 OTp £F>ff>£56tjl6u (Lpa<£liu 6 U 6 ogui_ ^6rr60)6iiiul6u 
(Main Drawing Unit) ifM (Millimeter) @(S<s 

S 60 )[jium_ 6 u GluL_iyLul 6 u [f[£j< 956 rr 0 |£f#Illj (ourr@ii £ 5 msffl«yr ^ 6 rr 60 ) 6 uii_iii), [ftijaerr 
6U60)[jujLj(Sun:@ii) ulld ffijfjt^S^rrnpLDn: (orthogonal) ^| 6 U 6 ugj ^ld 0 | 6 rr 6 iiff> 
(o^npnjLDrr (isometric) ldp^jld ul 6 OTi_i 6 ua aL_i_[ij(S 6 ffl 6 OT @60)i_06ii6ffl6oyiL)LLiLb Ss^ijeii 
OsHuiu&nii). (oLDgyii) ul 6 OT 6 OT«xfflLul 6 u Cl6U6rr60)6rr(S (Sarrfjlaerrrrau ulld 

6U60)[jii_|ii). O6U6fr60)6rru il 6 <jr 6 OT 6 otfrliLjl 6 u a^uLia (Sarrfjlaerrrrau ulld 6U60)[jiu 
(o6U6ooi(5lGiLD6OTn)(T6u Options ((S^ij6ij<g56rr) > Application Preferences (OffiueGl 
(S^,rj 6 i 4 cgE. 6 TT) > Background (ul6<jr6OT:6otfrl) Gta=6OT^u #FFFFFF 
LDrrn)JD 6 iiii. 

U6U 6iJiy6i)60)LDLJun:6n:ij(g56rr <^(U)nL(S60)LDLJL| 6 u«£Issits “55LLff)gjL6OT SrBijuufJt^gj 

(snap to grid)” 6 T 6 ot/t}j (o^ijsn 0 <guj 6 U£F>n: 6 u, sll @60)L06ii6ffl6oyiu [gtireo&rifllaB^ii 
(Lp6OT 6U60)guLS^£lrb@sj $£F>60)6iiiun:6sr g^6U6&u_iff>6oy£5 [£[£j<956rr 

Oarrerorr S6U60OT(Slii). siuij uliJl^lp 6 OT aLLii (higher resolution grid) 

[f[£j< 956 rr uls360)£f>lj ©uft£5rra.£liuQ6OT (zoom in) £ 5 [T 60 T[t« 95 (d 6 u 
LDrrpjSl(SO<g5n:6rr(6irF)Lb. a^gGlLJULeoLiul^l^^gj Snap on Grid (<su_ff>gjjL6OT 

S[B*[jLJu(5tff,gj) Qa^j6i\ OsHuiueumi. 





□ □□□□□□□□□□□□□□ (flange) □□□□□□ 


rBrni) <g>(n, 6iil6filiii_i00L(Sl urr<ss360)£F) 6ui^.6U6O)iD0§j ^|60)^ ©lu^^Iiju u6otfrli_D60)6OT:cS(g) 
^|60)iuu(o6ii60gr(hlLb &T6OTFU 60)6U£>gjjs Glan:6rr(o6iin:Lb. GlffLu^lLuleOT @i_gj usss^£l6u U6U 
Qajij6i]&)6n Gtan:60OTi_ s^djl ©i_iL_iy 6£>6<jrp 26rr6u§j. fBLD(Lp60)i_uj 6Sl6fflmq^£F)L_(5l 
6UL_l_6Uly.6UUD. 6T6OT(o6U fBfTLD 6UL_L<95 @^UU[_£560)£F) QfffT©®.® ^60)£5£) Sff)[J6Il 
QffluSeurrLD. fBLD 61lly61l60)LDUIjl6<jT 6U60)cS60XLILJ GlurrgU^gJ, ©6U6il(o6IIJrU 6ULp.<956frl6U 

6DL_i_[ij(S60)6rr 6ii60)[juj6un:Lb. ^, 6 m:n: 6 u @r 5 £b ^(Sl^gjaarrLC^aig), rBrni) 60)mu_iui_|6rr6frl 
6 ul^ 160 )lu(duj (Center, Point) (E^ij 6 i[ CffLuSeiinib. si_ 6 ot aCiy (ginjjsxg) @60)Lp<£6rrrr<s 
(cross hairs) ^fi 6 fil(SlLb. 6ii60)(jui_£)£gl6u 6 n£j(g) (B6ii60OT(5l(oLDrr ^r£j(g) 

Qfftt^a^emiTeU <^|[£j(g) 6UL_l_S)£gl6OT 60)miUUL|6n:6frl6CXU 60)6D(S(g)li). ul6i5T6OTTr 
60)LDiuff)^l^)l([5^gj ^|6rr6i|(S(g) @i_ld sUIl© fBag^^leOTneb 6UL_i_ff)^l6OT 

<^|6rr60)6ii(S(Sn:L_(SlLb. (EeuQpn:^ I_i6rr6ffliul6u 6iiL_i_ii) 6U60)rr^gj 6fil(StLb. 

S6TT 6SIl_I_5360)£F,cS cE6(TL_l_ ^(o£F) 60)LDlUff)60)ff, 60)6Uff)gJU OungJ60)LDUJ 6UL_Lli) 
@6OTGl6OTn:6OTJJ 6U60)rriu(o6II60OT(SlLb. @£F>rb(g) ^(S(S60OTI_ (Lp60)piul6U cSL_l_60)6rr 
61lftu©UL_lylljl6U 6U60)[J6D<3}J (d 6II60)6U60)LU CTefft^fTa^Lb. 

& & F» iy 01 rt fe * 15 01 Li Dl SI B] 4> 


I By Layer 


- By Layer 


- By Layer 



O . 


C 2 Po ills 
if » C? 2 Po ills, Radius 
3PonCs 

S tenter, Radius 
' — » =5 Tangential 2 Circles, 1 Po nt 
| tf* Tangential, 2 Points 
* dS Tangential 7 Circles, Radius 
A, , A Tangential 3 Cildes 


AI 

noi 


/ 


+ 


•t 111 "V & * 


Rer wizard 


i + & 


Layer List 


*a « 


Library Browser 

Command line 
sO,6U 

Specify center 


u c o u 


-12.7SOO, 119.S0D0 -67.2500 , 59.5000 specif center a, cancel 

170 126/ «. 9S.F530 > S6 1177 s ' 36 7939" _ II _ u 


□□□□□□□□□□□□ 





















LorrrDiDrra, ff[£ja56rr @60)i_(Lp<sff)^l6OT c£$Lp 2.6TT6rr aL_i_60)6rr 6iifflu GluL_iyiul6u 

l_16TT6frl(S6frl6OT (5.60)61:4 Q<5ll(5l0j0jlTg)JLb 6UL_I_LD 61160)[JfBgij 6fil(JlLb. 

CTC^l^gjaafTLLfTa, f5LD 60)LDU_IUI_|6rr6frl 50,60 @6U S6TT6rrgJ. 6T66T(o61l <SL_l_60)6n 61l(jlLJ 
QlJL_lylLjl6U @60)ff)SLU 6T(Lg>^l 2.6TT6fflLI_IT&U <^|[£j(g> 60)miUUI_|6rr6frl60)lLI 60)611(99(5)11). 

@Ss5(Su[T6U 32 ^,[Jff)60)ff)LL|Lb S6TT6fflL_l_[r6U 6UL_I_LD 6U60)[J^gJ 651(510). 

@(o£F,(Surr6u ^6rr6filLi_^60)5)c99(99rrL_i_ 60)LDLuuLi6Tr6frl ^6rr6rr 16 <SU>[jld O<srr60OTL 

6UL_i_5)60)a)iHLb 6ii60)[j$6iin:Lb. 

□ □□□□□□ □□□□□□ 

fBLD(Lp60)l_LU efilefflLbLl^^LeOL 5=0) ^[61165160 ffLD gJT[Jff)^lg^6Tr6rr 6TL_(5l gjJ60)6rT(S6ffl6U 
o)60)[jLU[r6odTl(S60)6n 60)6Uff>gj cBuii) Qurr^s^u Sun^Spnib 6T6onru 60)6Uff>gj(S 
©amrSeiirrii). <S4>c99$6ii cbuld 26rr6iilili_S)aiJ.95(g,ij) ©6i6fil6ijlLi_^|^(S@a) rB(5l65l6i) 
apjSlg^jLD 6 tl _(51 gj60)6rr(S60)6n: 6ii60)[jiu S6ii60<jr(5lLb. ^erfrlLurraa <s60OT(S(®l_( 51 
§TT[j[ij(S60)6rr 6T(i^i£la ©arreoor© $ld(86u 6U60)(j^ff)gj $urr6u gjj60)6rr(9960)6rr 6ii60)ijiu6uiTii. 

^)luijS(£L_-^l66r ^lp6OT(S60)6rrLJ ULU66TU(5lff)^l @(55) $61I60)6U60)IU 6r6ffl0[T<S(g,6U§J 
0)pUpn:([5 6ul^1. 

1. (Lpff»6l)l6u ^(5 gj60)6rr60)LUff) Sff>60)6iiLun:6m: @i_ff)^l6u 6U60)[j^gj Qatt6TOrr6i[Lb. 

2. ul6or cS^eSl QuL_iyLul6u G^eoriru Modify (onrD/rjy) -> Rotate (ffiLppgu) 

eljl^LJu^eoff)^ Q^iuiueiiLD. ^©ajgiJ 6T60)5 )£f aiLppgueiiGl^eOTgu SaL^ii). 

[ftijaerr 6U60)[ jfB&> ajj60)6rT60)ius3 Sff>ij^Off)(5lff)gj 26rr6ffli_6iiij). 

3. ^|(5l^gJ 61(5 5) LJ l_16rT6ffl60)LU 60)LDLULD[r(S 60)6115)5)j£F 5ij^pn}J61lQ^66rp 

S6U60OT(5lLb. 50,60 @6U ^6rr6rr 6Sl6filii)Li5)5)L_iy66r 
6O0)Luii)ff)(T66r. ^60)53(9= ©5=rr(5l59596un:Lb ^|6U6ugj 59L_i_60)6rr 6ii(jliul6u 50,60 

2.6TT6ffll_6UlTLb. 

4. ^5)601 ulfDlg), 6T[55)LJ U5959LD (9iLppgy6IlgJ 6T66TP (o59L_(5)Lb. (Lp5)6U 5)j60)6rriLjl66r 

60)ldlu 5)60)5)5) ^(5Lbu6i[Lb @[j60ori_rT6ii5jj 5jj60)6rr60)iu5) Sa^mjfrLULDrra 

2.6TT6ffll_6UlTLb. 

5. 60)6ii5)5) ul6or6onj, l(^1lu 5=rT6mjLb ^lpa(g)Lb. @5jj 5rLprb(fl60)iu5) 

gJ6U6GlLULDn:(S 2.6TT6ffll_ 6ajJ^([l)Lb. 



Rotation options 


/' 
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O X 

0 \ 

\ 

\ ...... 

^ ■ i 

) 

/ 

/ 


Number or copies 

Delete Original q 1 —* £ 
UH Kccporigina. 

0 Multiple copies: 


V 



Angle (a): 11 r i| _ 


□ li se current a ttrib j tes 
U use current layer 

Cancel I OK 




Command line 

bO,6U 

Command: 

SiLpn)fTlJS360 


g|60)6n<9360)6U 


6. @60)£F)LJ (EufT6U(E6U lB[T6OT(g) ^J60D6TT<356TT 6U60XJ QfflUUJ61|li). Ljl6OT6OTrj “Mirror 
(<S60OT60OT[Tly)” (S(J56l]l60)lLILJ UUJ6(jru(Slff,^l @rB£F> [B[T6OT@ ^J60D6Tr<956ffl6OT ulLDULD 
2 ([56un:aa6U[Tii). 


7. i_6 , 60OT(5lLb <95(n,6ijl GiuLiyaigiS 1 Qff&jrjrjj Modify (lditp^j) -> Mirror (& 60 OT 60 OTULy) 

6 L6OTU, lB[T6OT(g) ^60)6ricS60)6rriLlli) (off)*fJ6I( QfflLJgJ 2.6TT6ffll_614LD. 

^H(B£3§jJ <s 60 OT 60 OTmyiun:(S 60)6uac95 6$ig) (Eanfjl (Bs 360 ) 6 ii. (BamX 6 ^ (Lp^a) i_|6rr6frl 

6iil6fflLbi_iff,ff ) L_iy6OT eoLDUJLbffdrajr. 


8 . @ij60OTi_n:6ugj i_i6rr6ffl60XLia3 gjat^liuLDiraff) Qa^j 6 i\ Qffiuiua a&u_ii QfBin^saLDrra 

@6U60)6uQiu6ijrpn:6u, i_6’60OT(JlLb <95L_i_60)6rr 6ii(jl ^_p6ULD ff^iuirayr I_i6rr6ffl60)iu seWrlfJla. 





Mirroring Options 


Number of copies 

O Delete Original 
# Keep original 


— 


A 




Usecuitent attribute 
Use t urlent layer 
cancel 


--1 i . 

Library Browser Block List .ayerList 






















gj 6 ® 6 rra 6 ffl 6 ij: uliiuii 206 utr< 5 @ff) 6 o 


apiSlg^jii) ctl_(S\ aj60)6rr(S6rr ffin «jt[j£>#!16u 6iirb£F)n:6u 6T6U6urrii) fffjliurrs S6rr6rraj. 

I *5 

«*- 



AI 


£1 



I ayer I ist 


Oi* 

<► I m I A Itt |Hb 


L bra-y Browser 


Command linp 


ffLD 6 TL_© §l« 5 )«T<S 6 fr 

□□□□□□□□□□□□□ 

6 ijl 6 frlLbi_iff,ff ) L_ 60 )i_ 6 D 60 )ij^gj 6 fitL_( 8 uTii. @«frl u 6 orfflLD 60 ) 6 OTLul 6 u @ 60 )£ 5 £F 

GWjiulj (SurT(g,ii) Qff,[TL^l 6 u 6Sl60)6OT@(n3a(g,s3 (&f)60)6uiun:6OT <^{ 6 rr 6 i[< 956 rr Qarrfjl&s 
S6U6ooT(Slii. Tools (<g5(56Sl<g56rr) -> Dimension (^6 tt 6I() -> Diametric (efilLui) 

6ul_i_£>60)£5S3 Qajtjei] Qffiugjj (S<95n:60OT^60)^iL(Lb Clarrfjt^^neu ^|(£(E<g5n:60OTff,^l6u 
£F)[r(o 6 OT: djlLLLD ^| 6 U 6 UgJ ^[JLD 6 U 60 )[J^gJ ^| 6 n 6 I(Lb QaflfJtffjgJ 6 iil(Slli). 











eflleffliiqs^ffiLi^eOT <P6TT6i| ffirrL_©ff)60 

LOpgULD £F,lyU60)UcS <9E>(TL_I_ 6fil6filliq£)£F)L_p.6OT @[J60OT(Sl (^60)6Ue560)6mL|Lb S^,g61| QfflUgjJ 
©6U6ffl 6iJl6frlLbLl(S(g) (Sl_D6U ^611611 <S[TL_l_6U[TLb. 

□ □□□□□□ □□□□□□□□□□ □□□□□□□□□ 

s[£ja6fr eueotjuL^eo^ff) (8^60)6iiiun:6OT: 6ui^.6urnj<g56ffleu SffiSlas @[J60 ot(J 1 6UL^la6Tr 
26 oor(Sl- SarruLi (File) > simb (Save As) 0 >&$ 6 i\ ©ffiugj dxf 6 iip. 6 Dff)^l 6 u 
(BffiBsBaeumi). @rB£F> 6 iip 6 iiix> ^lColctScSl. (AutoCAD) a 6 orffl 6 rfrl 2.<ef>6i jI 6iip6ii60)LDUL| 
©ffLueGliuleb (o^ii£5iT65rgjj. 2000, 2004, 2007, 2012 mpipi) 2014 

^t,L_Si_n:(E(£L_ © 6 U 6 fflLu( 5 l(S( 6 i 5 (S(g)ff) (B^tt^tta 6 i[Lb SffLBlaa (Lpp.u_|Lb. SarruL) (File) > 
6JH)n)JLD<E^l (Export) UlU6OTU(Jl^|!l <9560^6^0 ^l 60 )[JLLjl 6 U Umj«95«9561(li) ^<?(^© 61 l^rD(g)Lb 
(Se5>rr^,rr6m: jpg, png, tiff, bmp mp/pii svg 6 iip 6 ii[ij(S 6 fflg^Lb (SmBaeBeumi). 




6 . 


(Milling machine) 

u6otfrluQutt(ff,60)6rr 2 mtl_i_ld Q(Sa©LJU£F)6OT (H_p6ULD U6^u©ua(^6ffld)l(^r5§j 

Ourr(560OTLDff)60)ff) ^ap^6u^rb<95rr<s ffiLpg^jLb s6frl<s60)6n:Lj uiueOTufSl^gjii) 
Q<9UJ6U(tp60)Ji)£5iJ6ffr §j(ff,6U6b ^(g/b. aeoLffeu u6otfrluQurr(ff,6rr 

<giLp6U(flpgj, 2.6ffl60)iu ^arrggj^&pmi. LDrrprrs gj(j56H6u @iu^^l[jff)^l6u ^6ffl 
<giLp6U(flpgj u6orffluOurr([560)6n: rc^sijggj^Spmi). (oLDgyii) a^LcTO) 

©urrgjeurrs @»n)60)p) (Lp60)6sr s6ffl(S60)6rrLj uLU6<jru(Slff ) gj(®(SjDn:Lb. LDrrprra gjgeueu 
U6U(Lp60)6OT S6ffl(S60)6rrLJ UUJ6OTU(5\^,^J^l(Sn][TLb. 

#Ij51lu ^|6rr6Sl6un:6m: urratijaeffl^l^^gj ©ufjluj, aesnja gj(t 56 D 6 u 

(E 6 ii 60 ) 6 U(S 6 rr 6 D 60 )g QffLuiLi (LpiyiLjLb. ^j6U6GIlui_dit6ot: Qua jj^Illj16u (tolerance) 
ff»«frlLJuuj6OT urrarAjsecwr Q6iiL_iyg giurrfjiagii) ©uj^^lgLorra iSlaeijLb 
©urrgjeurrau uiu6OTu©gguu©ii) Qffiu^(Lp60)n)LLjl6u ^>6OTprr(g)Lb. 

: “ungjarruLisg (LpgdjlLLD (Safety First)”, ©uj^^lgtijaefrleu 
(d6D60)6u ©ffLuiLiLbSuagj <^{r5g ©Lu^^lg^^lpaaem: mrbrpjLb ^n5gu u60^ld60)6ot:llj16ot 
urrgjjarruLju uftrBgjewrraewerru ul6(jrupjj6iigj L61a <^[6ii<fliLiLb. 

gj(56ii6b @iu^^lg[ij(S6rr Quagj6uaa @[J60 ot(S 1 6ii60)(£uu(StLb. S6frl QfftAjgggj 
5iLp6(jrpa6u QfftAjgggj gjgeiieb @iu^^lgLD. S6frl <£160 i_ldl_i_ <grj_p6OTpa6u 

<£l60)LLDL_l_g gJ(t56D6U ©LU^^lgLD. 

QfftAjgggjg gj([r,6D6u ©lu^^lrrii) (Vertical Milling Machine) urrarAjserr 


11 10 9 





























gj([F,6U6u (Vertical Milling Machine) 


Bv Tosaka CC BY 3.0 

Gl<9=[5j@£>gjjff> gjjinjaja) ©uj^^lrr^^leu ffiLpeGliuLD ^|^l6u ©urr0^0UUL.iy0<9B@ii> 
^6ffliHLb Q<9=[5j@£>gjj ^6rr6rr6OT. 

1. (y)<suLi^ gj(^6U6u 26 fit (Face milling cutter) 

2. ffiLpd)! (Spindle) 

3. ffiLp^)l £F>60)6U 

4. §JT60OT 

5. (Bld60)c9= 

6. @(t 5 <s 60 )(S (Saddle) 

7 . (ypLpcAjarreu (Knee) 

8. ^ly^)6rrLD 

9. aiLp^Gl @uj<s<£1 

10. ffiLp^ul (EeuaLDrrpgjLD up^aarrib Gipiiul (Spindle speed gear lever) 

11. <9rLp6l)l (B6 us<s aujtuurr© Opiiul (Spindle speed control lever) 

12. 6T606r60)606rff> Q^fTLly 

13. (Bld60)s= 60)<s£F<9=<95S5[jLb 

14. (Bld 60)<9= y,L©a (Barra) 

15. psynyb (Barra) (Saddle automatic moving bar) 

16. {g)(rr,a 60 )aa) a>rrafrlijj[£j<£l pa^ii aujluurrfjl aLpprSl (Saddle automatic 
moving control dial) 

17. {g)(rr,a60)aa 60)aaaaarjLD 

18. (LpLprAjarra) 60)aaaaarjLD 

19. 6Ul60^[J614 65160)5= 

©lup^lgu U60rffll_D60)60riLjl6U U6UgJ60)pff> ^p60)m61irTLUn5a) @LUp^l[J[ij(S6ffl6U gjJ^6D6b 



@LUr5£§l[JLD <^6OTn)tt@LD. GlurTgJ6D[r(S @60)611 S)L_60)I_ (ol_Dn)UgLJL|(S60)6rr Gl6UL_l_U 

uiu 6 otu©^^uu©^ 6 otji) 6 ot. ^(Sl^eurra, §j60)6uifll(Sl^)6b (drilling), @60)i_£F>6u 
(boring), up^aagLo Q 6 ul_(S 1 £F) 6 u (gear cutting) iD/ppm srrp. (key slot) Q 6 uu_ 6 ijLb 

@6up60)JDu uiu65ru(Sl^^)6uiTii). u6otfilLj©un'(p,6ffld)l(pr5g 1 j s(o6Utt(Sp)60)£5 

<^|appU6Uff)P@ gJ(p6D6U ©LUp^lgLD U6U(Lp60)60T 2.6ffl<g56OT6TTLJ UlU6lkj(j^gjJ<£lJDgjJ. 

gj(p 6 ii 6 u 26ffla(6pii (Milling Cutters) ulpuurreijraieipLb 




(LpauLi^) gj(j 56 ii 6 u S6ffl (End Mill) 









rg > 6TT^j6urr[jLb, srofilaarriy Q6 ul_i_u uiu6OTu(SlLb gj«frlQ6UL_(Jl s6ffl(S6rr 


6i]l6U(gi(ff,6rr aoj6iil (Spring Collets) 60 ) 6 U£>gjj (Lpauq^ §j(ff,6U6u s 6 ffl(S 60 ) 6 rr 

@iur5^g^£l6u uliyacfiSprrLb. 



<® 60 )i_LDL_i_ff) gj(t 56 ii 6 u @iu^^l[jff,^l6OT 26 ffl (Cutter for Horizontal 

Milling Machine) 


(SmyLLjleu <g=n:6ijl (Euml(51 ^LDLDrrrfilfjl ^ 6 ftl 60 )uj <5LpdjliLjl6u ©urr^ffigj.fiSprrLb. 




d]l6u<s<s<s @ 60 )i_£F> 6 u 2 . 6 ffl (Offset Boring Head) 

Surr^luj ^|6rr6ijl6u gjguu 60 OT 6 U 6 U(g) (drill bit) @ 6 U 60 ) 6 uQLU 6 OTprr 6 u gj 60 ) 6 rr<s 60 ) 6 n:Lj 
Qufl^rrss&p, £^^iLimir<s«956iiLb dlleuasa @60)i_ff>6u S6ffl uuj6OTu(5t(fipgj. 

gj(56U6u ©uj^^lgu uliyuurr6OT 





Ss 36 TO 6 uuj[T 6 ot uu6TO<sujleu rfSlinyjul 6®6u®a6U6U6u Qurrjfila agj6TO6u (A machine vice that can be turned to the 

required angle) 

©U(t5Lburr6un:6OT: u60tfflu©urr([5L_(S6rr (EiDeoffiuleu ©un:(^^uuL_(Sl6rr6rr ©urriSls 
<SgJ 60 ) 6 DLUl 6 U Ully(£(£LJU( 5 l(fi 6 OTtD 6 OT. ‘T’ 6 Dly 6 U LD 60 )[JUJn: 60 tfrl 60 )lLILJ UlU 6 OTU(Sl^f)l 
agj 60 ) 6 U 60 )Lu SiDeoffLuleu Qun^^gjj<&(Spn:ii>. 

eDLpaaLDrrem: §j(j56iig)jLb (Conventional milling) 6 jnu gj(ff, 6 iig)jLb (Climb milling) 

62JL_pSE><9E)LDlT6QT ^(^61J6^£6((EF)LD 6JtT)J ^(^61J6l)J<9b((9)LD fidlffi^llLKTfl-LD LB^SI (ol<3blT6IT61l(9il 

(Lpa<£liuii). ff)6Dprr6m: ©suj6U(Lp6a)Ji)60)iLiLJ uiu6OTu(Sl^^6OTn:6u sefflagrr s«5)i_^gj 
U6affluGlU[T([5l_(S(615LD 6D60OTlT(956Um_D. 











6DLpa(SLDn:6OT: gjJ(^6U6U 


u6affluGlun:([56n: s6fflLul6OT ay).rb#l 60 )iu CTiglrr^gy 2ML_i_uu(S\(fipgj. ©u[rgj6urr(S (LptjL© 
Q6UL_(S\(g5@ 6ULp(S(SLD(T6OT gJ(ff,6D60)6ULJ UlU6OTU©0^6UITLb. 


s_afl fierur 



6TJTII <9il( ffi6U6U 

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
gJ(J56U6U ff)60)6UlLjl6U 2.6fflull^.LJUn:6OT 2«rL_l_LD GUbLDuI 2.6U6U3)}. @(t5a60)(S6OTlLI X, Y 
Lopguii) Z ^Iffaaeffieu 60)<S(Lp60)piun:(S 2ML_i_Lb Qarrfjlaaeurrii). (Lp^^ula) Z 

Ljl6OT6OT*g Y 3\&ai, a65)L<#liLiiTa X «S-l<g=6?y?<g= fffjlGWjeugj #1 ppS) 

p60)l_(Lp60)pLU[r(g)Lb. 











gj(t56U6u ^LurBdglijLD [f6rr6iin:(S(®6u ^|ff>n:6iigj X ^£F#l6u Qurrgjeurra L6l6or 2 ml_i_ld 
Ou^jld. ^>(5 (Lp6or$6orn:<s<£l Lopguii) ul6or$6orrr<S(£l fBafj^gjLD OrBUDLil mp/pii) Seuaa 
(SL_(SlLJUn:L_(Sl(S @l 61^ L6160T 26tTL_l_9)6a)£5«95 < SL_(SlUU(5lff ) gJ(fipgJ. 60)(S(Lp6WpLUn:6m: 
2 ml_i_S360)£F)61jIi_ L516OT 2«iL_i_Lb Qarrijls^rreu .flpE^, ugui_i<j <#tt60)ld ayLirrfjlas 
(LpiyLLlLD. &)6Ijl[J ff600LL_ 06UL_(Jl(S6frl6U @LU^^l[JS560)ff) @lLJ(S(g)U61lij (S<g=rTri6W6ULLlLb L6160T 
2ML_I_LD (g)60)p<S(g)Lb. 

S6ffl(S60)6rr <^l6\36U<g=<g=(T60rfTlLLjl&U (Arbor) Lilly<S<fi(£n)rTLb. ‘V’ 61lly61l 6UrnjLJUL_60)l_ 6£>L_ly(956rr 
(belt drives) LDp/ruii ueuffaarr^ ©£F>rri_ij(S6frl6or (gear trains) euL^lujrra 
<^l6U6u<g=<g=rr6orfflLLjl6OT 5iLp6u Sff>60)6ii(SS(Sn]p6iin:gu LDrrppeurrLD. 

(fi60)l_LDL_l_ff) gjj(n,6II6U ^LU^^lrr^^leU © < 9 = lUlU<S<3rLlylU U6uS6DgU 61I60)<E6 $6U60)6U(S6fr: 

• uftft Lopguii) (Lpa 2.6frl ULU6oru(5lff)^l arriy ©6iiu_6un:Lb. 

• ^6rr6ifi_pp (shell) fl 6T6orp 6£>(n, ^(£6ULDrr6or ^6ffl uiu6oru(5lff)^l 65L_60)i_ 
SLDpurrui_i(S60)6rr ©6iiL_i_6un:Lb. 

• U6U ffaaija arriy $urr60UD uaa^S^rrppLD Qarreooriy^aig)!}) ^6frtiL|ii) 

Lop^jii) ^ 1 ( 5 ljli Qurrpj^^eoLDeiiLb (indexing fixture) uujeoruljl^^l u6u s^arrm 

06UL_l_6U[TLb. 

• U6U 2.6frl<356TT gJ([L,6II6U OffLULUeUflLD. 

gJ([56II6U @LUp^l[Jff)^l6U U6U(Lp60)60T 2.6ffl ULU60TU(5lff ) gJ6Ilff ) [r6U 6£>([T, U6Ug)J(S(g) 

@6ii6ii6iT6ii lS1l5 &T6orpy 2 ml_i_ld QarrlSlaa $6ii60or(5lLb. <S4,6orn:6u GtajL© ^Lpii) 
aeoLS 1 ^) @Lup^lrrLD (Surr6uS6ii 65rr6or. 

Qu[rgj6U[T(S(S <fi60)i_iDL_i_ff) gj([56ii6u Seueo^OffiuiqLD eufrk^a 1 (Lp6op: 

• ©6iiL_(5lLb ^(gp^eurrpu <^l6U6u<g=cg=rr6L5rffl c9iLp6filiijl6or $6uaS)60)£F) fffjl 

UffiuLueiiLb. 

• Cl6UL_(5lLb ^(girB^eurr/ru QffnLig^gjj fffjl Q^LULueiiLD. 

• U6Ug^J(S(g) 6T61I61I6IT61| liM 26EL_l_li) (o£560)61l(oiurr ^^fTXg,^) ^(gp^fTpSufTeU 

rg > 6rr6urrsE.<£l6u (oLDeo^iuleor (S6 use.^,6oxj^ (E^ijeiiOffLuiueiiLb. 

gJ([56II6U @LUp^l[Jff)^l6U OffLULUa.gT^lyUJ U6uS6IipU 61160)(S $6U60)6U(S6Tr: 

• (LpaQ6UL_(5l 2.6ffl (H_p6ULD ^myS^LD, <g=IT6iJlLJUn:60)^)SE.(6T5,Lb Cl6UL_l_6Un:Lb. 



• ua« LDpfijjii) (Lpa 2.6ffl uLueijru©^^! u<s<95r£j(S60)6rr Gl6UL_i_6urrLb. 

• ‘T’ 6iiiy6D (T max) %.d rl uiu 6 OTu(Sls 3 £gl £f>l_ 60 )i_ (Ei_Dn)ugLJLi(S 60 ) 6 n: Q6UL_i_6urrLb. 

□ □□□□ □□□□□□□□□□□□□ (Acknowledgements) 

• asLSljjlgu gii(jTi6U6u jSlmfR^lfT (E 6ii 60 )6u umifilm a5rrGl6ogTiT6ffl— N. <g = 60OT(Xp<g5U3 . 

QurrjfilLLjlLLi6un:6rrrT . LDgi60)n Qurr/nlLLjluj6u [*Rlrni6U6OTLb 

• 6fil(S(^lLJLJiyujn: uLiijaerr ld/t^ld SL(S\60)[j(S6rr 
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y 


(Limits, Fits 


and Tolerances) 

18 <S4>ld gjrppn:60OTiyp(g (j_p6OT6Mj, gjuuna^aerr (Su(T6ot:jd Sug6rr6i( Qffiuff, 

(mass production) <3t^l_ 6®&>6fil6®6i5u®[j&,d[ <^ 6 LQajn: 6 <jTJDn:<ss 3 

ffjLuniJlffjgj @60)60OTff)ff,6m:g. a^uun:<s<£liijl6<jr 6^ unam rnripp $6U60OTiyS3 
(off)60)6UUUL_l_n:6U (Lp(Lg^) gJUUn(S(fi60)lL)LLlLb U(y)£^Umj<95(g,li 60)(S6ijl60)6m:(&5([5(g5(g 
^IgULJU (d6U60ot(51lx). ^|6U6Ugj ^6ro^a (SwadjlLfJl LDpGtprrin, l[^Iili ^uurr<s<£liun:6u 
LDfipn) (o6U60OT(JlLb. LDfippii) 6TSjJ61[li) Q<9HUlUttLD6U 6£>(n, gJUUna^LuleOT UfiaLD LDpQpfKff, 
a^uutt<S(£liijt6u ^[uuiySuj Glun^^ngj. 

18 ldpjjld 19 <S4>ld gjrppn: 60 OTiy 6 u u^lLDrrpp^ffxsa un:<95[£j<956rr (interchangeable 
parts) ^Lurrfjla^Lb 6 ulP.(jjd6wjds56tt uiyuuiyiurra 2 (^ 6 ii[t<s«sljuu_ 6 ot. uflmiijibp^sjaa 
urratijaerr ^iun:fjtuul6U£F)n:6OT 6urrLDL|(956fr, Qun^s^nLaerr ldp^jld Glungu^laerr 
Sun:6OTn) 6ii6rrfrff<£liu6a)Li50j65r. 

©uj^^lgu u6orfflLD60)6OTLul6u 6 ^ urr<sff>60)£5 50 lBIlS’ ^|6rr6Sl6u ffjLucrij Gteiuiuff 
Qetteffreorrreb gjj 6 b^jlu_iLDiias (£f,jSIljljIl_i_ 50 uM ^| 6 rr 6 iil 6 b Qffiuiu (Lpiyiungj. <S 4 > 6 srrr 6 u 
(ELD 6 U 6 iirrLb 60 )uiLiLb (upper limit) d^ 6 uijii) 60 )uu 4 ii (lower limit) Qanfjl^tbrreu 

<^|6DpgLJ(S(fi60)l_lLjl6U 6U(t5LD[rgU QfflULU (LplyU_[LD. @rB£5 (oLD6U6U[JLbL4(g5@Lb 

<^i^6iirrii)Li<s(g,ii) @60 )i_lu16u ^6tt6tt (E 6 uguun:L_ 60 )i_Lj Gturrnjjigl (tolerance) 

QsTOU^SpttLD. 

□□□□□□□ □□□□□□□□□□□□ □□□□□□□ □□□□ □□□□□□□□ 
□□□□□□ □□□□□□ 

6£>(5> ^Lu^^lrr urraii LDpQpn:^ ^Lu^^lrr urrs^gjjLesr @60)60OTLu(S6D60OT(5lLDn:6OTn:6u 
@[J60OT(5l U(T<g5rAj<gE>6ffl6OT ^|6ri6Il(S(615Lb (^<S<filUmn:6OT60)61J. 6jQ6OT6OTn)n:6U <^|60)6U 
@60)60 otuu16ot @iu6U60)uff) ^miJ6tfrl<9B<3bl6ffr SQ6m . @60)60OTLL[Lb 

@60)l_Lul6U 2.6TT6TT {§ljT)](9B<95li ^|6U6UgJ &)6U[J6Si6m ^|6n60)6ULJ Qun^S^LD (fit) 
6T6OTcfi(op(Tii). j§t&j6urrn)j @60)60OTLL(Lb urT<95[£jc956rr Glun:([5^gj6D^l6u ^_p6OT^j GlurTg^eurresr 
6U60)<sa6rr ^6rr6rr6m:: 




g><sv$r(ji) 


g>GfT!T[52> Qui(!T)g>g>LL 



$6$)(SVLLrr!Dr)u Qui^^lL 



gj®nsiT 


Qjtgjd&u G)un(W)g,$iL 


^_p6OTgu 6D60)<95u Gturr(n^££[5J<956rr 

• □□□□□□□□□□□□□□□□□ (Clearance fit): @[j6oor(Jl u[T(95[£j(9560)6rr 
@60)600T(95(g)LX) (Burrgjj 6Tu(Eun:gj(SLD @ 60 )i_Q 6 U 6 frl @(rT>r 5 £ 5 n: 6 u £F> 6 mjr 565 

Qurc^s^SLO. S)6mjr&£5 orfJhbg^sarrLfJl <9iLp6u £F>60or(Jlii) 

(shaft) ^ntijcfiiLiLb (bearing). @60)i_Q6ii6frl @(j5r&£5[T6U£5[T6or 5 iLp 6 u £F>6oor(Jl 
ff,n[ij(fi(95(g)6rr <9iLp6u (Lpi^iqii. 


• (Interference fit): @[j60or(Jl urr<95[£j(9560)6rr 

@60)6001(95 (g)UD (EungJ 6TLj(Eun:gj(SLD @fl}J(95<95LDn:<95 @(t5rB65rr6U @^J(95(95LJ 
Oun:([5ff,ff,Lb. @^J(95<95U ©Un(J5^ff>ff>gjj(95(g) @(t5(Lp60)60TUJn:60rffl 

(dowel pin). @/tlJ( 95 < 95 lj ©urrin^^Lb @(J5n5£F>n:6U£5n:6or @(j5(jp60)6oru_irr6orfTt60)iu 
6 jpiSl 6 orn: 6 u sgu^lLurrau uliy^gjja Q< 95 n 6 h( 6 n>LD. 

• (Transition fit): @[j60or(Jl 

U[T(95[ij(9560)6n: @60)600T(95@Lb (Suttgjj l£l(g,rB65 @60)l_Q6U6frllHli) @6U6UttLD6 U l 51<95614LD 
@^(95(95mn:<956i[ii) @6U6um_D6u @(t5^ff>n:6u [§60)6ULDn:n)JDLj Qun^^gx). 

[§60)6ULDn:n]JDLj 6 T(Jlff,gj( 95 ( 95 n:L_( 5 l ( 95 £ 56 ii( 95 rf> 6 u (door hinge). @gj 

l_61(95 @21J(95(95LD(T(956I[Li) @(^,55(95(95 <9r^l_[rgJ l 61(95S3 ff)6rrij^gJLD @(^55(95(95 <9r^l_n:gJ. 

@Lbi_Drrd)lfjl ©urr^^ffitijaooerra (giiijlss @[j60or(J\ 6iiL^l(956rr ^6rr6rr6or. 6£>6orrpj gj60)6rr 

<^liyuu 60 )i_ (hole basis) Loppgj £F>6oor(Sl <^liyuu 60 )i_ujn:(g)Lb (shaft basis). 
















euLpaaLDrra gjguu 60 OT 6 U 6 U(g) (drill bit) uiu6oru(Slgjd)l |^ 60 ) 6 mijl©(fi( 8 pn:ii). O^fnJjrBgjj 
gjj 60 ) 6 rr 60 )iu£F <^ju(Sl 0 £ 56 u ^| 6 u@ (reaming tool) uiu 6 oru(Slgjd)l (^rjufSl^gj^SpriLb. 

gj[juu60OT6U6U(g)(S(6i5ii) gjj60)6rr60)iu£F <^ju(Sl0£56u ^|6U(g)(S(6i5Lb (Lp(Lg lBIlS 1 <^{6rr6i[(S6frl6u 
ldl_(S1Sld (£l60)i_<s<£l60Tn)6or. 6T6or$6ii gj60)6rr(S60)6n (j_p(Lg l51l 5 ^|6rr6i((S6frl6u ldl_(S1(Eld 
GWjiu {gVjgyLD. LDnprra, £F>60or(5l(S60)6rr njrii aeoL^^i ^Lu^^lrr^^leu £F>iurnj 
OsHueu^rreu iBLDaig)^ (o£560)6iiiun:6or 6rrB£F> ^|6n6i((S(g)Lb 6T6ffl^l6u «9BL©uu©0£56umi. 

@a<S[T[J6OOT0^l6OT[T6U, £F>60OT(Jl <I%.LJU60)I_ (Lp6WJD60)LU6ijll_ £^60)611 ^|lyUU60)l_ (Lp60)H)(olU 
L51(S6IlLb U[J6U6U[r(SLJ ULUeOTUfSlffi^UUfSl^pgJ. 

Qunrpy^<s 6 frl 6 OT £F>[j6ii60)(S(S6rr (Grades of Tolerance) 

u6OT6OT[tl_(51lj ©ururudgl (International Tolerance—IT) ^rreueoaaefr ISO 286 @6u 
6U60)rriugij(S(SLJUL_(Sl6rr6rr6m:. Oun:gu^l(S6frl6OT £F>[j6U60)(S(S6rr 18 ^6rr6rr6or—IT01, ITO, 
IT1 (Lp£F>6U IT16 61160)[J. @60)611 gJ6U^lLUff)^l60r ^|6rT61|<S@ 6$(tt) 0|j51(g,jSlLU[r@LD. 

• IT01, ITO, IT1 (Lp£F)6u IT4 6 ii 60 )[j: cB(Lg6i( LDrr68fl<g56TT (slip guages), 
Gicg=(^ 5 c£lLDrr 68 flcgE. 6 TT (plug gauges) (Sun:6orp ^|6rr6i(LD[r6rffl(S6rr Lop^jii) ^|6rr6ijl(5lLb 
a([56ijl(S(6i5(S(S[r6or ©urrprfilaerr. 

• IT5 (Lpff)6U IT7 6U60)[j: gjj6U^UllLI GIlKTj51lLj1lU6U (o 6U60)6U£B6frl6U GlU(TgLl^lS56TT. 

• IT8 (Lp£F>6u IT11 6U60)(j: Ourrgj Glurr/SlLulLueu $6U60)6ua6frl6u Clun:jj^l(S6rr. 

• IT12 (Lpff)6U IT14 6U60)[j: £5<95L_(5l(D6Urr«95 $61I60)6U ^|6U6UgJ O|(Lg0^llU 
S6U60)6ua(g) GlurnT}j££ls6rr. 

• IT15 (Lp^)6u IT16 6 U 60 )[j: a^a^leucrrr^^eb, 6 T(jl6urriL| ©6ul_i_6u (Sun:6orp 
OffLueu^Lpeopa^aig) Ourrgu^laerr. 



+ 


0 


A 

| 


QlLirr/niSil (IT) 


gjm&r 

H 


— isf.uues>L- Geuryu rr$ 
(A-ZC) 


'^uf.uuwi— 


zc 


u 


^fiq.ijuasu— (SeuiniLjrfi} 

:a-zcl 

"I 

li 

^<oSST<Sl 

a 


ZC 


<9fiq.uLief>L- ^/®rsi/ 


6UIJLDL1 LDp^Jli) Glurr^ffjffjLD £F>[J[gl60)6U ^|60)LDUL| 

ULLD 6ULpc95<95LDn:60r 6U[JLDL| LDpgULD ©Lin^a^li) ^{60)LDLJLjl60r 6U60)[JUI_a)60)£5<S 

anUpl^pgjj. @^l6u 18 £5[j[£ja6rrrr<95Lj ©un:pj^liijl6or ^[6rr6i| IT 6T6or (SmpaeoorLeijrr/p 
(g)j§l(S<g5LJu(5\<fipgj. 6 T 60 or <^{rfil(SLDn:6orn:6u Glu[rpu^lLul6OT 6utjiii_iii 
gj 60 ) 6 rra(Sn: 6 OT: ^|iyuu 60 )i_ (E6Dpjun:(5l(S6rr A (Lp£F)6u ZC 6ii 60 )ij 25 0l(jl6n<s6rriis ©ufjluj 
6T(LgS3gj<s6iriT6u @^<sauu©^6OTn)6or. @(Bff)(Eun:6u, £560or(5la(Sn:6or ^|iyuu60)i_ 

(E6iipjun:(5l(g56rr a (Lp£F>6u zc 6 U 60 xj 25 ul(jl6i|<9E 1 6rrn:(S #lpQp(igff,gj(g56rrn:6u 

(g)j§l(S<g5LJu(5\<£l6orp6or. 

6U[jldi_i Loppuii Curr^sjSjSjgiJ®® eKpls^gjaaiiLlJl: 50H6/g5 

gJ60)6TT LDppULD £F>600Tly60r ©UUJ[J6rr6I| 50 LBI.lS’ At@LD- H 6T60TUgJ gJ60)6TT 
^|p.LJU60)i_iLjl6un:6or (Seupjun:© 6D60)a. @ff»6or ^|iyuu60)i_ (EeupjurrfJl y,«EF(fliuLb <34 >@lc>. 
gj60)6rr(S(g) ©uttpj^liul6or ^[jLDn:6orgj IT6. @(o£5(Sun:6u g 6T6orugj £F>60or(Jl 

^|lyLJU60)l_Lul6Un:60r (o6D^JUn:(5l 61I60)<S. @£5601 ^|lyUU60)L_ (E6DpjU[r(5l 6T^lijLD 6T600T 
^(g)LD. ^|ff,n:6iigj @£56or ^|6rr6i( ©uLU[j6rr6i]l6un:6or ^6n6i|4(g)(S (g)60)p6un:6orgj. LDp/pii) 

©urrpij^LL^sor ff)[jLDrr6orgj IT5. 


(Acknowledgements) 
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Brief overview of design and manufacturing - ME. IIT Kharagp ur 
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S(o6UrT(S Q6ULL6U ^Lp6UuOurT(ff,L_(S6rr 


: 6To°o@ Gluu(n^L_a6rr ©(^loli 

mpnjjLD afflLDii) ^,(fiuj6iipj5l6OT a6U60)6ULuu(a,Lb. eurrijuLi ^^ldli LDp/ruii) &io°o@ 
@g«5OT(Sl(S(g)Lb @«5)i_Siu L6lau Glufjluj (o6iiguun:(Sl afjliD s6rr6ui_aaLba)n:6<jT. 6urrtjuL| 
@(ff,Lbul6u 1.7 dH^aarr© (Lp^eu 4.5 dH^aarr© 6U60)(j afjlLDii) @(^a(a,LD. 6To°odl6OT 
a(jli_D s6rr6rn_aaLb .05 dH^aarr© (Lpa>6u 1.5 dH^aarr© 6U6^[j^,rr6OT. 

(Plain Carbon Steel): ©(^loli ldp^jld afjlLDLD ^dliLi6iifbjSl6OT 
a6U60)6iiiu6U6un:a) Glurnn^Laerrrreu ^isa, 6U6oa <S4>6OT60)6 u. @6DpjSl6u afjliD 
^ 6 rr 6 rri_aaa> 60 )a) ^dllafjla^rreu [§6rr a> 6 <jT 60 )LD (ductility) @6OTp<fipgj. <HlQi_D(jlaa 

@jfjlLUL_ly6OT a60)l_#l @g60OT(Jl @6Uaa[£ja6Tr Gd(tt) 6iH(J_g<35.SE.rT(5t l_l6TT6frlLljl6OT gJipiSleb 

S6rr6n: ur£j(g) a(jli_D S6rr6rn_aaa^axa @jfjluul©(fl6<jTn)6OT:. CTfSla^aarrLLrra, 1018 
6To°o(g, 0.18 6iil(j_gisE»SE.n:(5t aftlm s6rr6rri_aaLD Glarr 60 OTi_a}j. 

: Glurrgjjeurra 0.04% (Lpa>6u 0.30% a(jli_D ^6rr6rri_aaLb 
QarreoOTLgj. @a)6sr 6U6odflaE»u Gluiuij @^^lLurr6i]l6u Gli_D6ijr 6To°o(a, (mild steel) Lopguii) 
^QLofrlaarreijleu @ 60 OT<aa Q6 ul_(S 1 6To°o(a, (free-cutting steel). ^dlla Qrc^rurijtAjia, 
ff, 6 OT 60 )U) (brittleness) ©arreoOTLg^Lb ^16U6U, ^l^la rg’err ajm&VLD GlarreoOTLa^LD ^6U6U. 

: ©urra^ffijrra afjliD 6 U(jldi_ 4 0.31% (Lpa>6u 0.60% 6U60)ij 
S6rr6rrg}j Lop^jii) LDr£ja6Q?a ^6rr6rri_aaLb .060% (Lpa>6u 1.65% 6U60xj ©(^a^ii). 

(g)60)n) a(jli_D &To°o(a)60)6ii sIjIl 6iig^j6iin:6m:gj. ^6 ottt6u S(n,6iin:aa, upp60)6iiaa 
Lop^lJU) GIqjll i_61a6i[U) aLo.6OTU)rr6OTai. ^§)6ii6U6tDa 6To°o(a)a6ir 6ULpaai_Drra 
aiy6m:uu(5la)a)6u (hardening) Lopguii) a>6OT60)LDu_in:aa6u (tempering) (Surr6OTp GWjljulj 
ua>«frlL6b (heat treatment) Glaiugj uiu6OTu(5la)a)LJu(5l(£l6OTp6OT. 

: “a(jli_D S6frl 6To°o(a,” ar6mmu <^60)Lpaauu(SlLb 0.61% 
(Lpa>6u 1.50% 6U6og afjlLDii) Qaa60OT(Sl6rr6rrgj. ©6UL_L6i[Lb, 6U60)6rraa6i[Lb ldp^jld 
upjD 606 uaa 6 iiii) iSla6i[Lb aiy6OTLDn6m:gj. Gtajuuij ua»«frlL6b Gtaiua>n:6b L 51 a 6 iiLb 


5 iy 6 on_D 556 i[Lb LDpnjjLb 5 > 6 or 60 )LD Q 5560 ori_ 5 ) 556 iiLb ^dslpgy. 

: @60)611 @(5,LDLl LDpnjJLD 5(jlLDLD <EF>61 iltj [§5561), 
@S(jn:L51iLiii), ld5[£j 560?5 $u56orp s$6U55[£j56rr 56un55)60)6ii. @6up6op5 56uui_i5)6or 
$r5555LD i_ipigl60)6u @LU6ui_i560)65 SLDLDuCgl^gjeiigjLb 2.rou&)0 (Lp6op560)65 

6T6fflff ) [r(S(g)6iigjLD[r(g)Lb. Sldldull 6 u^) 160 )ld (toughness), @(Lg 611^51 60 )ld (tensile 
strength), 5iy6orLD55(5,LD ^> 6016 old (hardenability), [f6rr £f> 60 T 60 )ld Lopguii) (o5)iuLD56or 
6T^lijuL) (wear resistance) <S^(£ 1 lu 60 ) 6 u i_ip[gl 60 ) 6 u @LU6ui_i56frl6u <^[i_[£j(5)Lb. 

: QuiLl(jl6U (g)jSluul(Sl6IlgjSua6U @(55) 6U60)5 
6 To°o(g )( s6rr^)L_#lSLup)JDLb (oxidation) Lop/ruLD ulp 6U60)5 ^fjlu60)u 6T^ij5(5,LD5.pj 
6iiiy6ii60)LD(S(SLJUL_(5l6rr6n6or. @6upi§l6u (gSgmhlujLb 56oril5LD55 SffijaauuL^errerrgj. 


: ^6pL6l6riliuLb, ^mhlrni), Lop/pii) Oi_D(S6of#liLiLb @6upi§l6u 
(Lp<S(filLILDa60r60)6II. @60)611 @(5,Lb60)U6fjll_ 6fl60)6U SLLlijrb5)60)61l 6T«frlgULb SlLlij 06ULJULD 

Lop/pii) L5160U ai_ff)gjff)^lp6or, (5,60)p6U56or Lop/pii) 6T6frl5)56or i_|60)60T6i( (ease 

of fabrication) <^(£liu6iipjSl6or 55[J60otld55 (Lp<s<£lu_iLDrr6or uiu6oru5(5l560)655 
©5560orp (5,5(£l6orp6or. 

□ □□□□□□□□□□□ □□□□□□□□□□□ 

1940 56rr 6 U6 oxj 5 (jIld 6To°o(5 ) Q6iiL_(5l6frl(SS6rr uiu6oru©^^uuL_i_6or. <24>6or56u 

GWjUplLD $61155)60)5) ^£gl5(jl5)5)56U ^£§511) ^,l_a(g)LbSuagJ 5ly60T5)5)60r60)LD60)lU 
@LppgJ6fjl(JlLb. <S(1>5$61I ^l^laLD (5,l_560r5g)JLb 5p60T5>5)60r60)LD60)lU @Lp5555) 
56ULJL((o6U55 6To°o(5> S(5,61I555LJ U6U (LpiLip#l56rr 6T@55LJUL_l_60r. @6Upi§l60r 
6fil60)6561155 LD5d)lLJly60rLb, l_[£j6TOI_60r LDppjLD (5>$[J5 l61lUi}) $5[J5)5jj 

(High Speed Steel—HSS) 

2.(p6U555UUL_l_^J. @61ip60)p $5ijLJU5)60r (y)6ULD 63-65 [J55©61I6U 5ly60T ^6561(5(5) 
6UpgJ6fjl(5lLb. @5jj U6US6U^J 6U60)5LU560T ©6UL(Jl6frl565 £5LU5(jl55LJ ULU60UU(5l(fipgJ. 

^|6U6UgJ I_[£j65)l_60r 55[J60)U(Sl 6T60UUgJ l_[5J565)l_60r LDppjLD 5(jll_D 
^|600)|556frl60r 5LD U55[£j560)655 ©5560OTly(5,5(5)Lb 6£>(5, @[J55LU60r5 561)60)611 ^(gjLD. 
@5)601 L5l5 ^llyUU60)l_LU560r 6Uly6U5)^l6U 55LDU6U [§lp 5J600TgJ56555 @(55(5)10. 
<SU>605T6l) @60)5) #Il_I_[ 5J5L_1_6U (sintering) (y)6ULD $5)60)61111)5601 6Uly6U[£j56frl6l) 
S(5,6U55(£l ©6IIL_(5l6frl5(615,5(5)U ULU6OTU@5)5)6U5Lb. @61ipp56l) ©61IL_(Sl6frl 6To°o(5) (HSS) 
S6fll560)655 55L_lyg^JLD ^1^15 ©6IILJU[gl60)6U60)LU5) ^5[£j5(^lyU_|LD. $^LU©6U£©ijLJL|Lb 

(abrasion resistance) ^l^l5ii). 



Q6ul_(S\ (o6usii>, 2 ml_i_ld LDp^jii) ©6 ul_(S\ <S4>lpld (Cutting Speed, Feed, and 
Depth of cut) 

«9560)i_«9=6b @ 10 ( 5 ^ 010 , gj(t 56 D 6 u @lu^^I[jld (2uo:6orp ^SeurraLD C6UL_(S\Lb 
@iur5^g[£j(S6ffl6u O|6£l«95uuiyiuo:6or S6D<sii 60)6U5)£F)0:6U C6UL_(Sl6frl 6fil60)[j6ijl(o6u(ouj 
LD(Lg[ij(^l6ijl(SlLb, <^|^lrj6Il 6jpu(S\ff)gJLb LDpjJLD ©^J§l<S55<S<9^(SlLb. @60)61) <^|60)60Tff)gJLb 
Oi>U5)£F)0:60r ^60)6U60)IJ)c95(6n>cK(g, 6ni^61J@c95(g,li). U60rffluOu[T([56Tr LDp^JLD S6frla^a(g, 
2 >ffliu fffjlujrreor (o6U(S5)60)£5lj uiu6OTu@5)d)l6oro:6u s6ffliul6or ^,u_i6rr ld/d^ld 
u6orffluGlun:([56ffl6or (ompuguLifF <#tj60)ld60)ujlj GlufjlgjjLD 0|^<sffla<s6uo:Lb. impros 
iM<s@6C)pr5£F> (o6ii(Sii) 60)6U5)5)0:6U (SrBtjLD 6]iJ600To:(g,Lb Lopguii) @iurB^[j^d)l6or 
spuff>^lff)^lp6or @6on]iL|Lb. 

SfBlJ @LpU60)U <^|<g5pgULD GlurT(ff,L_(Sl 6To°o(g) LDpjJLD Q6UL_(Sl6ffl 
[£l/]ru6U6orr£j(S6rr <S4,gmurBgij ( 0 - 9 = 0 : 6560 ) 60 : Qffiugj uijl^gjeoga^ii) Gl6iiL_(Sl 62j^,rAjsE.60)6o:Lj 
uLU6OTu©^^6uoib. 6:rB£gl[j5) 60 )<s(oiuL_iy 6 u (Machinery’s Handbook) 

U60(o6II2U ^Lp6UuOua(ff,L_(S(615(S(g)Lb ©61IL_(Sl6frl 6U60)-S<95(g)Lb Gl6UL_(Sl (o6naii, 26EL_I_LD 
LDpgULD Gl6UL_(S\ <S4>LpLD <Sa600T60mi). 6:(h\^ffl-S-950:L_[_0:<95 @rR5S 
@60)6QQTUja=)6o:a ; l ^l6u <g?y)<s<956ao:L S^i]'6iia60)6o:a : ©<9=iLiiL|[£j<s6i:: 

1. <^| 6 rr 60 ) 6 i)uj 6 U(g) (Unit of Measure): l61.l5. 

2. Qffiuueorfrl (Operation): -s6oi_-9=6u 

3. u 6 orfrlLjGiua([ 56 o: (Material): @6oo:<ss ©6 ul_(S 1 6To°o(g, O| 606 ugj Old6ot 6io°o@ 
(Free Cutting Steel or Mild Steel) 

4. QenuSlefil: <£arj 60 )u(Sl (Carbide) 

5. u6orfrlLjGiua([56frl6or 6SlL_i_Lb: 50 

6. C6UL_(S\ (Lp60)60T(S6rr 6T600T: 1 

ul6or a600T(S(fl(S\ 6T6orp Q5=a(5l(S(fl6om6u <^<s<9560OTL6n:D60).rD«95 <s60o:<s<£1l_(S\<s 
Q 55a(Sl(S(g)Lb: 

• Q6ul(J 1 (o6n<g5ii) (Cutting Speed): 274 m/min 

• siLp^l (o6n<sd) (Spindle Speed): 1740 RPM 

• Mir LK 65 (Chip Load): 0.838 mm/rev 

• 2ml(5\ 6)Jc£ld (Feed Rate): 1462 mm/min 


@ 6 upjSl 6 u ul-flij U(6n,60)6ii Gl 6 iiL_(S\ 6 frl (Lp60)60T(S6frl6or 6T600T60rfrl(S60)(SiLia6u 6ii(g)£)£F)0:6u 




Q6UL(S\ <S4,LpLD <®60)l_(g5(g)LD. 


Speeds 6t Feeds 


Unit of /Measure 

Inch • Millimeter 

Operation 

Turning ▼ 


Material 

Steel - Free Machining ▼ 

Cutter Material 

HSS * Carbide 

Cutting Speed 

274 

m/min (244-305 m/min) 

Work Piece Diameter 

50 

mm 

Spindle Speed 

1000 RPM Machine A'iax 

1000 

Cutting Edges 

1 


Chip Load 

0 838 

mm/rev (0.152-1.524 mm/rev) 

Feed Rate 

838 mm/min 

Calculate 
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(CNC) 


6J60T aQuja CT^^llJLD (off)60)6IILJU(Sl(flpgJ? 

6®frl«ffl 60 OT 6 orffli_D L_(Sluun:L_(S\ (Computer Numerically Controlled) 
CTn5^rrr£j<9560)6rTff> ^iSlL^leu aQiua CT^^lrni) 6T6orp s^/Deumi. 

©(njufjlLDrreoor <^l6U6ugj (Lpuu^li_Dn:60OTff)^l6u #l(S(S6un:6m: 6U60)6rrrB£F) 6iiiy6i]luj6u 
urT(95[£j(S60)6rr sSeurraLb Gl6iiL_(S\Lb @iLi^£lgmj(S6rr ^_p6uii) a(56un:a@6ugj l51se»614ld 
<E 5ly60Tli) LDpjJLD <^jd)£F) GlffeueurT^LD. ^LDLDrr^liJl (o6U60)6U(S(g)LJ ©urrgjjeiirrs 

Q6iiL_(S\6frlLLjl6OT ©luaarij<5.60)61:4 (SLfSluu©^^ #l(S(S6un:6m: 6UL^lii_igij^l(S6rr (jigs) 

$^606UUU©LD. (oLDg^JLD ^djl«95 6T600T60tfrl<9560<Slljl6U U(TSE»rnj<g56TT QmLIiqLb (oUfrgjj 

gj6ud]lujLDn:(S6iiLb @nu^liu Glurr^^lLulg^jLb (close tolerances) Qmueugjj <siy 60 TLD. 
@60)6ii £F>6ijl[j @Lua<95i5l6b6un:LD6u ^,rr6drlujmj<£lLurrsE. (o6U60)6u Qaauiuenii) srbu^dils) 
^lp60)6oru Gtu(tf,«95<s6iju) aQiua @u_ir5d£l[j[£j(956rr @6 otj§iu6O)U)iuii6560)61i. s6ua6n:n:6Sluj 
<9aE6B)f5u!]l6u (BuriLiyiulL© <^uur5£5[£j(S6rr uliyss <sQu_i<s @iu^^l[j[ij(S6rr 60 ) 6 Uff>gj 

^lp60)60nL[Lb (g^dsllU Glun(5^l60)LULI_lLb ^l60)L6UgJ ^l6I)#lLULDrr(fi6ijlL_LgJ. 
@6upjSl6or #Ijdui_( «3-lLb<g=mj<356ffl6u (Lp<s<£lu_iLDn:60T60)6ii 6iil60)mj©um§l<S(^Lb @6001(51^ 
(ball screw). @ 6 un) 60 )nu up/Sl (Lp£F>^ul6u uaijuSumi. 



«95©UJ<95 gjJ^6U6U CT^^llJLD 

□□□□□□□□□□□□DO 

L5l6OTGlun:jSl(S60)6rr 6 £>i_ 6 ljIl _(51 )§lJTij£>£§6orn:6u (o6uas^6b ©arr^ffLO 6£>iyff>£F>rT6or 
[glpcfipgj CT6OTU 6 ®&) cbuld umjacfiSpnib. ^(SeurraLb ©6DL_(JlLb @ur5^[j[£js56frl6u 

2CTEL_l_ff)60)ff)lLlLb, ©6UL_(Jl ^j^60)£F>U_lLb gJ6Ud)luJLDn:(S 

UL_©l_60r jp Glcg=IT6OT6OT @Lff,^l6U 6£>(n, ffttS^eorLD pLD&lg)^, (o£F>60)61l. <S^<95(S6D 

aQiua (LpacfiiLi unaLD eSleo^uQuftjSs^rreoT. ©uprfilrrtf^eor (Eeuaib 

LDpgULD gJ6U^3llULD <S4>.£llU60)6D 6fjl6Wfflj©Un:j§lljl6OT ©|6TT6Il LDpgULD 61)60)55 <9TnjpS360)61l. 
@6UpjSl6U UlU60ru(Jlff,^LJU(S\Lb @[J600r(Jl (Lpff)60r60)LD eSleOffuQurr/Sl 6D60)S5<956rr Uly[gl60)6U 

L6l6orGiun:j§l<956rr (stepper motors) Lop/pii) u6orfflui_i L5l6OTQ.urrjSts5.6iT (servo motors). 

□□□□□□□□□□□□□□□□ 

u6orffluL| L5l6or©un:jSt 6T6orugj (Sarreoor [gt 60 ) 6 uuun:L_ 60 )i_s, gjeu^jlujLDrraa 55L_(Jluu(Sts,s,a 
Sr^iyuj 6 £>(n, ffiLpg^jLb i£l 6 or©un:jStiLin:(g)Lb. @^gji_ 6 or @i_ff>60)s,a (g>jfjt<95(g)Lb @>([5 ^60orfjl 
(position sensor) @ 60 ) 6 oorff>gj (SiDg^jii) ^(tr, u6orfflui_| ©ujaaaLb (servo drive) 

(Ssrjs^rreu pnii) (Sl_D(o6U (£F,J§Iuu1l_I_ (Lp60)n)lLjt6U (B6D60)6U60)LU<95 <95£F#l£F>LDrT.95£F ©STUILILD. 






u 6 Ddrlui_i L 5 l 6 OTGlurrjSl ^(n, apgua (closed-loop) sUSluumJSl ^60 )ldui_|. 

<^|ff)6OT ©UJaaii) LDpnjJli) [§60)6U60)IU<S (SL^UU©^)^ @LLD (g,J§lS)£5 

ul6OTg]jTL_i_ff)60)ff)Lj (position feedback) uuj 6 OTu(Stff ) gj(fipgj. 6 i 6 ii 6 ii 6 rr 6 i[ gprrii 

CBaij^gJ 6T[£j(g) tglpaS6D60OT(SlGlLD6ijr^J cSL_l_60)6IT60)UJ«95 (S60(ffl«fflLLjl6U 2.6TT6I?(5\ 

Q^iu^rreb ^<EFas3 £F>60<jr(Sl (shaft) ^s3rb(g)S3 £F>(g)r5£F> ^| 6 n: 6 i[ arbnjjLb. @i_ld ldp^jld 
( o 6 ii(SLb upjfjliu ul6OTguTL_i_[ij(S60)6n: 6 iiLp[ij(g)Lb (g)jSlujn:(S(fiiLii_ 6 OT (encoder) 

@60)60OT(g5(SLJUL_(Sl6rr6rrgJ. ^,60OTL^.6OT (o6D(Sff)60)ff) <^|6rr<S<S 6^6ffllLjlLU6U SrLpgyLD 

@j51ujn:(S(fi(S60)6rrLL|Lb (optical rotary encoders) ldp^jld l 516 otG 1 u(tjS 1 (E6D(SS)60)£f><s 
(Sl^uu©^^) @>([5 mruruSaja @iu<s<s<s^60)^u_|Lb (variable-speed drive) u 6 otfflui_| 

L6l6OTGlun:jSl(S6rr uiu6OTu(1^|p(fi6OTp6OT:. 






U60tffluL| l516otQu[Tj51 

ui_ 4)4!14) 26565 u6orfrlLJL| LSl6orGlu5jSlLul4) 55 ldu4) U560)5 2.(^56^611 L6l6orGl5i5i£ 6560)5 
(brush-type) 4!l60)5LD5n)5 l516otG1uitjS 1 (DC motor) ^@ii. 4$j_p 5 ( 5 ,ui_i 2 ^ 56^611 
$6555)60)5)4 (g) 60 )5)4(5 ^>g4a up545[jLb (planetary or coaxial gear) 
©5560or(5l6565gjj, Lopguii) L5l6or©un:jSliijl6or $ld4) 26 fr 6 rr a^uL) U55LD @lu 
ul6org)irL_i_4 ) gj4@ ^>6fflLLjliu4i aLpg^jii) (g,jfjliun:44l. 

@rB5)4 (g)jSliun:441 @iurb4!lrr @10454)60)5) L5l6or 5L6l460)(6r,iu55 LDnpgu^lpgj. @gjj 

ul60UglfrL_l_LDn:5LJ ULU60ru(Jt4)5)LJU(Sl4lpgJ. @^5)U ul60rgUTL_l_Lb Ljl60)j_p 5600T@LjllyUL| 

5fT5)6or4)gj4(5) (error detector) ^6puuuu(5l4l5@j, @rb5) 555>6orLD cbuij) c£l[j6Gl6u 

©55(514)5) 5L_l_60)6560)LULL|li) (51-4(5)11) Gl5LLl4)U5L_60)l_lL|Lb ^)Uul(5l4lpgJ. 6jS5)gULD 

ul60)j_p @(5^5)54), ©U(t544l4(5) (amplifier) ul60)j_p $r5rriyiu55 ©|guuuuu(5lLb. 

@6^ 5L_(5lUU5L_(5l (Bl_6111^460)54(5)4) (d 5>60)61IIU560T 4H(5,4)5>[£j560)654 ©5LULUU 
ULU60UU(5l4)5)LJU(5l4lpgJ. 

□□□□□□□□□□□□□□□□ 

U60rfflui_l l5160U©U5jS14(5) 6£(5, (5)jSllU5441 S^60)6UUU(5l4lpgJ. Uly [§60)61) 
l5160U©U5jS14(5)4) S5)60)6DLUl4)60)61). (BlDgULD Uly[§60)6U L5l60r©U5jSllul4) L6l60r©5)5ly 
4l60)l_LU5gJ. <S4>5$61I 2gTTLLJ614 Ljlg44l60)60T @4)60)61). U60rfllLJL| L5l60r©U5jSllJjl4) 
L5l60r©5)5ly 26001(51. <S4>5$61I 5LD5IJ 2000 LD60rffl $(504 $61160)61) ©5lU5)ljl60r L5l60U©5)5ly 



S^LU^§J6ijl(Sl6U0IT6b LD[rn]p)S6II60OT(SlLb. Uly[gl60)6U L5l6OTGluiTjSieE.6TT 60)61l£)g>jLb (ol_Dn)<S60OTI_ 

(o 6 U 60 ) 6 U 60 iu£F Gtsauiueumi. ^,6m:n:6b gj6u^3lLULD @6op6^. ^a(o6u #0[jrr6ffl ©6 ul_(S1 
(laser cutting) (Surr 6 ^rrD #l 6 u ©lurB^grijaerr @[j60<jr(Sl mrrd)lfjl(S 6 frl 6 u 
<fl60)i_(S(fi6OTp6OT. uiy[§60)6u L 5 l 6 ^rGturrjSteE. 6 TT (stepper motors) eoxaj^gja @60 )id^^ 

6fjl60)6ULLjlg^JLb LDpgULD 4Hf£l<95 gJ6U6ClLULD LDpnjJLD ©eauebd^fljr Q.SIT60OTL6TO61J U60tfrlLJL| 

L 5 l 6 OTGiun:jSl(S 6 rr (servo motors) 60)6iiff)gj 6fil60)6ULulg^jLb <®60 )i_<s<®6otjd6ot:. 



uiy[gl60)6u L5l6OTGlurrjSl 

(g)60OT(5tff> ^l(J5(gi 6i6OTugj 6^0 Qnjj {Barrs^ ©lu^^lrrib. iSlaa @60)n)r5Sj 
2.grrLLJ6ijl6u ffiLpeu @u_i<s<sff>60)£F> (SrBrj ©ujaaLDrra^.fipgj. 6 ^ ld60)[jiljIl_i_ aLpa) 
ff,60OT(Jt (threaded shaft) @60OT©a(6n><S(g) sin^err 6 uiy 6 u ^(j^LLorra (helical 
raceway) QsaueuufJlcfipgjj. @60)6U 6 £> 6 OT/ru Ssajrbgjj 6 ^ l 61 <s£> gjj^^iuLDiT 6 or djl(tf,(g, 
©luaaLDrra ©sau^u©d^6OTJD6or. 





(g)60OT(Jl ^l(t5@(S6frl6OT #l6u #lpuulLU6ui_i(S60)6rr (Lp^)^3l6u umTuSumi). eiiLpaaLorra 
aeoLffeu Lopguii) gj(t 56 U 6 u @Luj 5 ^gnLcS 6 frl 6 u gj^frluLi^l (acme thread) srimu6i( @j_pui_| 
(g,60or(5l5) ^l(t5(g)(S6frl6u ^gmu6i[ @Lpui_i l51se.614ld (g)60)p6uaa @j5uu£F)n:6b, 
#!l([3(g)ff> ff)60OT60)l_ SiLpp^jeilffinXg,^ (8^60)61ILJU(5lLb <g=<95^lLUl6m ^|6Tr6I( (H_p60TJ§l6U 
UfBJ (^F)^F>1T60T. 

^l([5(g)(S(g)Lb LD60)[J6iil6U60)6U(S(g)Lb @60)l_LLjl6U 2.(J5(6TT)Lb Qff>ai_*[JLl @(J5LJU£F)rr6U, rB(Lg6I(Lb 
Qff>ai_ij60)U6ijli_ srraLLJ6ii ihlaa @60)JD6uaa ^6rr6rrgj. 6T6or$6ii, ^j6U6G1luld 
S6rr6rrgj. (g)60or(5lS3 rfilin^aerr LBla QiDgjeuaa rBa^mCourrgjjLb 5x60)11) 6jpiSliu Ljl6orgULb 
#rraa @u_i[£j(g)Lb. 

sujij sjsgjjeijleoff&eoerrS) £F>n:[£j(S6i[Lb uiu6OTu(J1^^6i[Lb Lfilas^eoprBS) ^|6rr6i( ^6rr 
srrrriu 6 i[i_ 6 or @60)6ii ©mLi^u©(fi 6 orn) 6 or. GLDgyii) @6Dp60)p ihlaa (g>60)prB£F> 
©urr^djliuleb (tolerance) ^iLiuftuu^rra) 5jj6ud)liULDrr6or $ 6 n 60 ) 6 u<S( 65 <S(g) 
6 jpn) 60 ) 6 ii. ld60)[jlij1l_i_ 5 xLp 6 u £F> 60 or(Jl ^(^aueorfrliurraeiiLb @ 6007 ( 51 ^ Q^aig)^! 
LD 60 )[j 6 iil 6 U 60 ) 6 uiLia(S 6 iiLb (nut) Qmu^u©(£l 60 UD 6 or. 

urraii) [girreuaaaii) (Part programming) 

aGUua @iurBd)lrrsj60)£F) ©iLia^en^pig) rBmi) 6ULp[£j(g>Lb aL_i_60)6rrs3 Qff>a(g)^l60)iLi 
urraii) [glrreunaaii) 6T6orrru QmreudxlCoprrLb. @gj urr&^rfileor 6iiiy6ii6ijluj6u (part 
geometry), ©6iiL_(Sl6frl60)iu [5<sij5)£F><s Oaa(Sl(S(g)Lb <S4>60)600T(S6rr, GWjl© (Viaii) 
(Cutting speed), ^llld (feed), aLpdil apr^ii ^160)5=, 06uljuld ^,6orffl<g5(g,LD 
^lp6iiff)60)ff) 2OTpjDff) Q^aLtij^^eu, [glrrijs^eu Sua6orp gj60)60oru u6otfrl(S6rr 
^t,(®LU6Iip60)p(S O(SU600riy([5(S(g)Lb. 
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(CNC Lathe) 


(SeoLffeu ©lu^^Iijld u6otfrluQun:(n^60)6rr aLp^lLula) uliy^gjj ffiLppjjcfipgj. 
Q6UL_(Jl6ffl Cl6UL_(5l6Dff)P(g U60rffluGlU[r([560)6n: ^gg)|(gy£ln]ffl. @p£F> 6Uly6U6iillU^3l6OT 
<sn:[j600TLDn:<s, 6jff»n:6Dgj 6£<p apiSl ffm^ijuasLiLb <5Lpd)lLijl6OT uliyuOlLula) 

uliyaasLiLb <g^iyiu uaanLsy^syg) afSOL^eu ©ujpdilijLb <^np£F>g>j. 



aQiua aeoLffeu ©ujpdilijLb 

6orffl«frl 60 OT 6 orffli_D LfJluurrLfJl (Computer Numerically Controlled) 
CTp^[j[£ja60)6rr£) £f>l61l|)16u aipaaLorras sQilis ct^^Iijld 6 T6<jrp ^peumi). sGUua 
aeoLffeu ©ujp^lijtijaerr U6U p6OT6wu)a60)6rr(S Qarreosr© 6U(tr,(®6OTp6m:. 6£>(p 

6jpp6iin:pj @ 6 up 60 )p CTefrIfbrra mp/pii) @iu<s<s (Lpiyinii). LBlaa 

(g)PU<fiuj durrmij^lLuleu pLDuaLDrrsff, ^(pibuff, #!l(pLbu (repeatable) ©ffiuiu 

6jpp60)6ii. ^a(E6ii ©ldldu^I^ Ctff)UL^l6upjL_u (Lp6OT(o6OTpp[ija6rr amjeosiLorra, aQiua 
aeoLffeu ©ujp^lijtijaerr iSlaeiiLD umjLbu^lLULDaau uili6otu(^P)Uu©u) ueuaLp^ul 



(multi-spindle) 2pugd)lc95 ( 9560)i_<9 = 6u @iu^^lg[ij(S6frl6OT @i_g£§6u djleoijajrra LDrrpiSl 

6U(^(®6OT n)60T . 


ajLpaaLDrresr < 9560)i_ < 9 : 6u 6£6iiQ6iirr(g urra^LpLD Qffiuiu 

(o6U60)6Uff)^lpgu6rr6rr ©uujSI ©ujaaij (o£F>60)6u. sGUua @iupd)lrrgd)l6u cglcjeu CT(Lg^l 
6$lg) ^lp60)LDUJn:6OT: Q^[TL^l6UgJL_U 6U6Ug^jrBrr ^60)^ ^j60)LDgg}j (Lpg6U UrTflBli) glLirri'jlggjj 
^iLi6i[ QffLugj giumjua(g6nmj. ^jg6or ul6or6orij (^6uu©u[T(g6a)6n: 6jpjSl 
@iup£§lrrg 60)£5 6^>L_Ly ufratijaeoen: ^LU6ii QffiuiLi L51a6i[Lb ^lJD 60 )LDLL[ 6 rr 6 rr Glurrifjl 

©LUaaij (og60)6UlLjl6U60)6U. 

6£>(n, 6iJl^)^)^l6u aQiua ©iLip^lrrii) 6£>(n, euLpaaLorreor @u_irBd)lrrg60)£F) sSIl £1(95c956u 
@ 60)p6urr6m:gj. CT(S\^£^<s<srrL_i_rr<s, 6U60)6ri6ii(956rr Glsaueugj aQiua @iup^rrgd)l6u 
6T6ffl^,rr6m:^j. 6 jQ 60 T 60 Tpn: 6 b <956odfl6drl <^j 60 ) 6 orgg>j ^u_ir£jc956C)6mL|Lb <g>(£rr (SrBtj^^leu 
<^l^la gj6ud3lujff)gjL6OT ^JjggjLD. euLpaaiDrreor aeoLffa) 

^LDLDfr^liJl (o 61160)61) c95(g <g>(n, gJ60)600T(95(95([56i]l (accessory) (Eg60)6ULJU(5lLb. 

6I)j_p(95(95LDa60r Sa^Lc^a) @UJ^^lpg^l6U 6^)61jQ.6Un:(J5 ^|6rT61[ LD60)[JlL|Lb (9560)l_l]J, mULD 

n_p6or6orrr uungggiCEuuaj . aLpdilaigu) ^IgSapjSlaigLD @ 60 )i_(SujiLi 6 rr 6 rr fffjliurreor (061155 

6nlc£l£F>g60)£F>g (Sgij^Qg(5l<95(95(E6iJ60or(5lLb. ^dg/bcgg gtgpgrrrbSurra) 

U6Ud3l60)600T(9560)6n: LDUpp (o6I)600T(5lLb. (95Quj(95 aeOLc^a) @LU^^lpg^l(E6Ua [§l[J60)6U 
LDLfJlLD LDapjSl60ra6U (SuagJLD. 


6i6ffluj (95Quj(95 (CNC) c9560)i_ < 9 = a) @uj^^lp[ij(956rr @[j 60 or(Sl -^jfFSr ©Lu^^lgtijaefr. X 
LDpauii) Z ^55 2 ^Iffaaerr i_5gj c£l[j6u (95L_(SlLJuaL_iy6or d>y) Q6iiL_(Sl6frl60iu 

P(95ijggJ6Ilgp(95a60r ^lp60)60T(95 Q(95U60OTly(g(95(g[i). Y- ^jfFSr (®60)l_UJagJ. 




aeoLffeu ©uj^^lij 

Z 6T6OTug}j ffiLp^l Lop^jii) Ljliyuul <^j£F<fl6i5T djl^aafila) Sjbi^lli6u ^LuaamaigLD. 
@r 5 g> ©luaaii u6otfrluQutt(^6frl6OT rgerTg60)g>«95 aUj^uu^gg^pgij. ^[grreugj 
@( 5 (S 60 )(S (saddle) Z ^£fst &T6OTgu QsarebcfiCBprrLb. 

X ^|ff<gi 6T6iirugij Z QfftAjigggrr® <^l60)g>s (gnjjsSa G16 ul_(51ld jgVjaaii. 

©fBg) ©UJaaLD U60rffluGlua([56ffl6OT 6filL_l_g)60)£F><S (SL_(5lLJU(5\g,gJ(fipgJ. ^|ga6UgJ 

(ggLJaig tBagg^l (cross slide) C 5 <s(g,ii) ^(SOTS^iuggrreijr X njj 

Qsar^d^Sjiirni). 

6J6OT Y (o£F>60)61l? 

Y ^Iffai @6U6ua6SlL_i_a6u rf>[£j«956rr 6^<g 2 (g, 60 ) 6 rr uaag)^l6OT (Bmrbu[jLJiJl6u <S4>[j£F<#fj 
(radial) gj60)6ri(S6rr ldl(J 1 Sld (Sum_ (Lpiyu_|LD. 6£>(g, 2(g60)6rr ua<sg>d)l6u <^lg>6OT ^ef® 
60 )i_DUJLb eiiL^liuaa ^6U6um_D6u gj 60 ) 6 rr (£um_ (Lpiup^l GlffLugj uii(g,[5J«956rr. 2 .(^ 56^611 
uaag)^l6OT (oLDn)ugLJijl6u ^LDLDrrdjlfjl ^(js^rj ^l6U6uag gj60)6rr(Eua(Slg6u, srriy 
Q6iiL_(S\g6u (Sua6ijrp 6ti5£f> Q«9au6uun:L_60)i_iLiii [gtijaerr Qsauiu 6Sl(gmul6OTTr6u ^lgp(g Y 
^laa Sg60)6uuu(SlLb. (old 6 £jld <956odfl6dflujn:6u gp6tfrrru ^Iffaaefrlg^Lb ^»(Eg (SfBijgdjleb 
#[jrr<s 2 mtl_lld Glanyas (Lpiyu_|LD. <S4>a(o6ii <flaa6urr6$T 6iii£6iJ[aa6ro6iTiLp) Q6UL_i_6uaLD. 

2 . 6 f rl (Eaaqgii) (Tool Turret) 






6T6fflLU aeOLffai @LU^^l[J[ij(S6rr 6 ^ S6fflLul6U (o6U60)6U GlffLUcfieOTJDeOT. ^(pl£>£5 
(o6U60)6U(S(g) (o6UgU 6£>(n, S6ffl LDUpp (o6U60OT©Ql_D6OTpn:6b <^j60)£5<95 (SLppjSllU ul6OT 
LDpp60)£F) pppS6U60OT(plLb. (Epijli) 6^60OTrr@Lb LDp/pii) SpU^glff) #)p6OT @60)pU_|LD. 

^,a(o6ii pn:6OT@ S6ffl<956rr 6jpps <9r2_p.iu 6Sl60)g6i( LDrrpp6u ^6frluLji_Lb (Quick Change 
Tool Post) U[J6U6Urr(SLJ UlU6OTU(5\ff)ff,LJU(5l(®pgJ. aQlUa 5960)^60 @LUp^l[J[ij(S6frl6U 
Quagj6iia(S ^6frl (Eaupgib uiu^uQ^^LJufSl^pgj. #IjSIlu sQilis 
@ iup^lg[ij(S6frl6u 4 (Lp£F>6u 8 ^6frl(S6rr 6 U 60 )(jlj ©urr^^tf) ©ujgjjLb. Glufjluj sGUus 

@iup^l[j[ij(S6frl6u 12 <^|6U6ugj <^j£F>p(g, (Eldpull ^6frl<s60)6rriL|Lb Clun^s^ 
@iug^jLb. @p£F> S6frl (oaaprrLD sGUus c£l[j60 (95Li_60)6rr(S6frl6OTijp. 5iLp6OTpj ^(5l£>£F> 
(o6U60)6U(S(g)ff) (off)60)6I)UJa6m: S6frl60)LU Q6UL_(SlLb @Lff)gJ(S(g)(95 Gt<95[r60OT(Sl 611(9,11). 



S6frl (SarTLiijii) 


(Acknowledgements) 

61jl<a<®ULJLyUJU aL_(5l60)[J(S(615Lb UI_[ij(S(615Lb 

aClma jalujfkffimi) ulld (Licensed under CC-BY-NC-SA) 

s>6frt (EarrqrTLb 
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(CNC Milling Machine) 


gjj(n,6U6u X, Y ldp^jld Z ^_p6OT^j ^j<EF<9«956rr 260or(Sl. 

aQiua ct^^Iijld CTgjSLirra {g^i££5n;g>jLb Z ^ef® <9iLp<£lujl6<jr ^[EF<9ii_(£6sr 6u^ii>. 

^,< 95(0611 gJ(J56U6U @LU^^l[Jff)^l6U Z (SLDgyLD ^(LgLDfTaS 1 QffeUg^JLD. 

[fraj<a6Tr (Lp6OT [glesriurreu ajLpaaLDrrs X <^|ef<9i ©LiisLieuLDrrafF Qs=6u^jLb, Y 
^[ef® (Lp6OTgULD uleOTgULorras 1 Q<9=6ug)jLb. ^,LU[ij(S6ffl6OT Egls^eoxLi 2.6ffl Q 6 ul_( 51 ld 

60)6Dff,(off, Qffrreu.fiSjDrrLb. c£l[j6Gl6u piii X <S4>60)60 ot Qarrfjl^^rreu ^6ffl 
6U6ugjL4pii) [Baij^gj Q6ul_l (E6D60OT(JlLb. gj(j56D6u @iu^^l[jff,^l6u 2>6frl [Baijrrgj. <^< 95(0611 
CTfBrfilrr (oi_D60)L_ CT^lijn® <^[ff,n:6iigj @i_gj i_ipi> [Ba^LD. S[B*[jLD60)p CT6(jrn)n:6u 

^|gJff,[T6(jr <9r^pn:[gl60)6U (default) 6T6(jrUEF>n:6U “+” (glfjlLU© (o^60)61JlLjl6U60)6U. CT^l*[JLD60)p 
CT6OTJDU6U (g)jSllIJ(j)l @£560)611. @LD60)L_ 6U6UEF>j l_|pi) [BcS^LD. 

^LDLDa^liJl ^_p6OTgu QarreoorL Qsa^ig^gjjS) §j(tf>6iJ6b ©uj^^lrr^^leu [buld 

u6otffluQuu(^6fH6OT (oi_Dn)i_ipLb ©^(g^EBira gj60)6rr (8um_6uiiii>, srriy ©6iiL_i_6un:Lb 
Lopguii) (Lp<s£)60)E5 ffLD^errLDaa ©6ULL_6urrii>. s6frliul6or ^EFa Q < 9=nL@^^a<95(o6iiE5n:6or 













gj(t56U6u 


(fieOLLDLLff) gJ([56II6U @UJ^^l[Jff)^l6U ffiLp^Ol cfl60)l_LDL_l_l_D(T<!E> ©(tf>.95(g,li). ffiLpeGlLuleA 

{§l(5<5@ii> j§liuaa£>££l6ijr <Al£Fai CTuOunp^ipii Z- <A[£Fc9t ct6otu§j (gpusii 

@([5(S(SL_(5lLb. tf[BJ<S6rr <£l60)l_LDL_l_S3 gJ([56II6U @LU^^l[Jff)^l6OT (Lp6OT [§6OTp[T6U 
eiiLpaaLDrra X A].?® @i_LD6ii6ULDrr(S£F ©a^gULD, Y ©|<aai (oLDgyii) ^(LgLorraa 1 ©a=6ug)jLb. 



<fi60)LLDL_l_ff) gJ(56II6U ^LUp^lJ <3^£F<9i«956n: 


©uSurrap pmi [Bn:6OT(S[r6iigj ©{a^aA Sapa^rreu, ©||p Ourrgjeurra ©LLbeiieuLDrraa 1 
©a=6ug)jLb X ©{a^a 1 60 )ldluld[T(S 60)6iia)ajj£F aiLpgyLD. ct6ot(S6u [BLDgj u6otfftu©uiT(n^6ffl6ijr 

(Lp6OT LDpgULD ul6OTI_lp[ij(S6frl6U gJ60)6rT(S6Tr Su[TI_6U[Tli) LDpgULD arTp.aE.6rr ©61IU_6Umi). 

©pffi aiLp6u ©|£F60)a A ©{aar 6T6Ajp ©a^^Spnib. ui_^,^leu ^6rr6rr ©ara^a^a) 

gJ(p6U6U @LUp^l[Jff)^l6U CTp^llJ $LD60)L_ X ©|£F60)a 60)LDLULD(T(S 60)6U£>ajJ aLp6Ua>ar2_pl]jajj 
CT6OTU60)ff)(S <95IT600T6UITLb. 

























SiLp6u 

@(off,Sun:6u (Si_D60)i_Lul6(jr 6ul_l cb(SI unaLD Z ^-l<g=60^<g= eoLDiLiLorra 60)6Dff,gj 

ffiLpeusEKg^iyujgj. @60)ff>(Euj C CT6OTgu ©ffm^SSpnxb. 

(Acknowledgements) 

• East Tennessee State University aLfitoaatgfrLD uLfAjatgrib 
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Programming) 


(CNC 


<s6orfTi«frl &T 60 OT 6 orffli_D (SLfJluufTLfJl (Computer Numerically Controlled) 
CTi£^[j[^a6TO6iTS3 £f>l61l|)16u ^lo^uGluiuijrra aQiua&T^^lgtijaerr ^panm. 

<gE>6odrl6dfl aLfSluumliya) ldij(E 6 ii 60 ) 6 u eiiL^lffQffLudil (Woodworking Router), l516otld 
Q6ul_l6u (Plasma Cutting), <#Gl[jrr6frl Q6ul_i_6u (Laser Cutting), Qffgjj&aa) 
(Engraving), un]JD60)6iiff>£56b (Welding) (ouuajuD U6U 6rrbdil[j[£j<9S60)6rr ©iLia-saini). 

@aaL_(S\60)giijl6b aClma aa^Lffa) jSlujfkffirru) (CNC Lathe) LD/bpii aClujas ai(g> 6 ii 6 u 
lalujfcffinu) (CNC Milling machine) ^d 5 tiu 6 iirnjiTla) ppa^liuLDnaa <s 6 ii 6 otu) 
Glffg^j^gj^lSjurru}. aGtma (CNC) snkffirt ^l[aiju60)La6rr um/fil iSlfegsa aL_(h\60)rnijl6u 

an60OT6UITLb LDnjp @LU^^l[J6SllLI6U ^llyUU60)L(S (SL_(5l60)[J(S6fil6OT @6O60OTUqa6O6rT(S 

<^(SLp arrajoranii. aa^Lffa) uaxfrluGlurr^err 5iLp6U(fin)gj, safrlanuj 

[B(sijff,gj(®Spn:Lb. Lorrprra g^auai @iu^^lpff,^l6u safrl .SLpaid^pgy ua^uGlurr^a^arr 
fB<sijff,gj(®Spn:Lb. (Eld^jld sa^L^a) @iu^^lpff,^l6u Glurrgjeuna <g>rba5)p (Lpa5)6tfr 
safrlaa^arru uiuajrufJl^gjcfiSprrLb. unpria gjj^&ja) ua)(Lpa5)ayr 

safrlaa^arru uiuajrufJl^gjcfiSprrLb. 

u6afrlLjGlun:([5(6Tr,a@ sttgltjua Gl6iiL_(S\afrl fBSinyb unar>^ar>iLiiL|Lb (o6u<s^60^u_|Lb 
(LpacfliLiLDrraa sQiua cglijeb (SL^LJu^^g^d^pgjj. jy,s(o6n n,mi fbiurrfjlas 6Sl([r,Lbi_iLb 
6^6iiQ6iJiT([5 urra^gja^ii) ^l^pSapp adiua cglcjeu (o£5a5)6ii. @r5£F> cElijsb 

&T(Lggj 6 U 60 )ff) urrs tgltjanaaii (Part Programming) ct6otjjld Qa^d^mjaar. 


aQlUa [gl[J6U 61(14)5) (o61J60OT(5lLDn:6OTn:6U [f>[BJ«956rr fB[I6OT@ ^llyLJU60)LU 

u^dilsafrla) 556iJ6m:Lb Glagjjd^ (E6U60OT(5lLb. (Lps^dila) (Lpadbluj 

urratijaerr stAjatajaig, rBajrprr&d) Gksfjliu (S6na5OT(JlLb. @[ja5OTi_rr6ugjj <3-lrB£5 &r^^lgii 
CB<s0ii) ^160)5=556?: ^Iff,u6ugj <Sd>u_i[£j.9S6rr atsjarranLorTau L|(jliu (S6U6om(5lLb. 
^i_p6OTpn:6ijgj CTi5^[js3d)l6u ©(n^a^ii) gj60)60OT<s 55([56ijl(S6rr urbjfjlsj Q^fjlrBgjj 

Qarrerrerr (S6U60OT(5lLb. [Bfrakarreugj <^[1565 6rrbd!lrrd>d)la) tglrraMssau) ©aiLiiuaaT^iyiu 
u6orfrl(S6rr u^/SIllild ^enpnjjsyg) 6T6ii6urrp c£l[j60 &T(Lggj6iigj erakgULD Q^fjlrBgjj Qarrerrarr 

(o6 U600T(51U). 

G 

aQiua [§[j6u CT(LggjLD GIld[tl^160)ujlj ©urrgj6ijn:<s G cgltjsu erak^j Qsarad^(8n)rni). CBnii 







£5iuufrl«95«95 6 iil([ 5 Lbi_iLb un:55S)d)l6or 6 uiy 6 Uff) 60 )ff) (Geometry) @f5£F> cgltjeu (£l*[j 60 oriULb 
© 5 =iu 6 ii 5 )n: 6 u {§lu©uu_iij 6iir5£F>gjj 6 T 6 or:p © 5 =rr 6 udlpn:iT 556 rr. G [§l[j 6 p 5555 n: 6 or 53 (j[£l 60 ) 6 u 
ISO 6983 Lop/pii) RS-274 ^dliu6iipiSl6u 5iL_iy55 (g)jSluuli_LJUL(Sl6rr6ngj. 55©iu55 

0iuufflLJurT6mj556rr #lp<fl6u LDrrpp[£j556rr ©5=iu6ii53rr6u ©lp£5 6ipd)l[j5)d)l6or 
60)55$U_l(5l5560)6rTLJ ©6OTUppj61l$53 cflpp£F) 611 Lpl. 6T63rlglJLb [glcjeu 6T(L()5)55 55p:p55 
GtSE.IT6TT(6irF)Lb(Surr^J ff,[j(Bl60)6ULJUly 6T(Lgff,6U[rLD. 5iLp6l)l60)lU5) gJ6U(S(g)6IlgJ, I§lgLJ^>gJ6IlgJ, 
©611LJU ^pjfjl60)LUS3 £^6555(5)6115^, [gl^Jff)gJ6IlgJ $U[T60rp $61l60)6U55(6n,5555n:60r (£l(J6U556rr 

M 6T(Lg55^l6u ©ff>m_[ij(g)Lb. ^6ffl60)Lu p55*rj5 ) £F J j6ii£F 1 j ^eSlrr ©syr (Miscellaneous) 

$ 6 U 606 u&( 65 <s@u ULU6OTu©6ii£5n:6u ©uQuLuij 6 iir 5 £F>£p 6 T 6 onp #l6uij ©5=rr6u<£lprnj556rr. 
^Lup^lrr (Machine) (S6U6O60<g5(6rr,SE.(^,Lj uiu6OTu(pl6ii£F>rr6u ^uQuujij 6ii6T6orjp 

$6iipy #l6uij ©5=rr6u<£lprnj556rr. 

(coordinate systems) 

55©uj 55 @iup^l[j[ij(S6frl6u @(j60or(5l L51<s6i(Lb ©urr5jj6iirT6or ©|5=5i 6ii60)55556rr S6fu6rr60r. 
6£>6orn}j $p$rraui_Lj un:60)£5 (linear) Loppgjj 61il_i_lj urT60)£5 (rotary). @6up:p55$55pu 
uiu^u^^^lju©!!) @(J60ot(S 1 L6l556i[Lb ©urr6p6iin:6or ©[60)LDui_i556fr ©5=61161155 ©|6U6ugj 
55aijuiff#liu6OT ©t,uj (Lp60)p60)LD (rectangular or Cartesian coordinate system) Loppuii) 
gj(p61l (polar) ©t,UJ (Lp60)p60)LD ©^LD. ©6UL(SlLb$UagJ 2.6ffl ©6UL(Jl $61l55LJUly 
©LDgJ6UU55ff)ff)a6OT p55(nyb. ©t,60r[T6U S6frl60)LU ©61IL_I_5) ©£F>m_[£j(£F)Lb @l_ff)gJ55(g) 

6 ffl 60 )g 6 iia 55 p 55 *gff> 5 ) 6 un:Lb. © 1,55 $p$[jmy (linear), 6 iiu_ 6 iiiy 6 iiLb (circular) Loppuii) 
6fil60)[j6ii (rapid) ©1,55 (H_p6orrp @iu5555 6ii60)55556rr ^6rr6rr6or. ©ldl_(j155 ©|6rr60)6ii 
(Lp 6 wpiul 6 u LS5=#lrp pppib (smallest increment) 0.001 l51i_6’ @(p 55556 umi). SrLpgyLD 
^UJ5)£|jj55(£F, l_6’5=#lpu pppii) 0.001 U(160)55 @(p55556Umi). 

(zero point) 

55©UJ55 @lUp^(J[£j556frl6U ©6UL(Jl6frl 61611611611611 ^JltlLD p55[J$61l600T(5l©LD60rp 
55L_l_60)6rT5560)6rr (£F,J§1ul]1l_I_ ©ff»m_[ij(g)$6Iimi). ©1,55(S6II @ff)P(g) 

c£l[j60 ©ff)m_5555u i_46rr6ffl (program origin) 6T6or/p ©uiuij. ©pS) @L5)d)l6u ©l,uj[£j556rr 
LUa6I(Lb yyFcfllULD 6T60rUff)U6U @60)ff>U y,ff#lLUU H6TT6ffl 6T60TPLD ©5=[r6Uc£lprnj556rr. @d)l6U 
@P600r(Jl 61160)55556TT S6rT6rr60T. 

(Lp£F)6U 61160)55 (gl60)6ULUU60r LpEPcflLULD (fixed zero). @^l6U y,5=<fllULJ l_|6rU6frl ©|6U6UgJ 
©ff>m_5555U H6rr6ffl 6TU$U[T5jjLb 6ip^lpff)^l6U (£F)J§1uu1l_I_ @Lff)^l6U 
©|60)LDp^l([555(g)Lb. ©UagJ6UU55 6ip^lp $1060)5=^^611^^1601 ©££>60: $LDp(g) 

QLp60)6ULUl6U ©|£5[r61l5jj @LgJ 60)55U U5555LD rflyD (H_p60)6ULLjl6U ©|60)mp^(p55(g>Lb. @(55) 
@l_ff)60)ff) ^,55apLDU55 60)611^$^ ©65L©6frllLjl60r {§l[_[£j556Tr LUa6I(Lb ©55a(Jl5555LJU(SlLb. 

@p60on_mi) 6560)55 L6l£F)55(5)Lb y,5=£liuLb (floating zero). 6ip^lp $m60)5=£££F)6rr5)£f!l6u 

6ipff)©6Iia([5 6U5=^lLUU60r @Lff)d)l6pLb 6ip^lpff)60)ff) @LU55(g)U6Ilij y,5=#llULJ Ll6TT6ffl60)LU 



^|60)i_Dff)gj(S Qatt6K6n6un:Lb. @r5g> i£lg><95(gLb y,£F#lLuu L|6rr6ffl 6U60)(95g)n:6OT grrAjrrgj 
Ug6U6Urr(SLJ ULU6OTU(S\ff)^LJU(5l(fipgJ. 

(absolute mode) 

(Lp(U)6U6rr6i( (Lp60)pujl6u ^|60)6OTff)gj (Lpiy6i(Lj L46Tr6ffl<s60)6rru4LD cglcj6u 

y^ff^liLiLj p6rr6fflifildjl(g,n5gj Qan^uSumi). @gj Glurrgjeurra S6frl ©ujaaLD 
(95 L_l_60)611(95(glj (95 (g @flJJ6£lu I_|6rr6fll(9560)6rr(95 (gj51uul(5l6Dgn]S5n:6m: (flpjjg) LOpgULD 
CT6f[ign:6OT 6UL^l(Lp60)pLU[r(gLb. (Lp(Lg6U6rr6Il (Lp60)piul6U ^|6rT6Il(956Tr Q<95[T(5lLJU60)glLlLb 
<9T^(5lg6U6rr6I( (Lp6WpLLj\6U ^[6n61|(956rr Q<95n:©LJU60glL(Lb @UUI_[£j(956ftl6U ^LJLjll_6UITLb. 

< 9h > 

-*- T/a -*► 

< - i -* 

< - 5 -» 

<*-3 H> -* 

< -2*/a-» 


(Lp(L^6U6rT61( (Lpffi5)JT) 


(relative mode) 

<9T^(5lg6U6rr6I( (Lp60)pLLjl6U ^|60)6OTg)gJ @LU(95(95[ij(95(gF,(95(95n:6OT: (Lpiy61| L46Tr6frl(95606mL|Lb 

s6fflLul6OT gp(Eun:60)giLi Qan^uSurrLD, cglcjeu ygfluju 

l_l6Tr6fflLul^3l(g,pgJ ^|6U6U. #l6U (Bpj[£j(956frl6U Sg6filiun:(95 @(g(95(gLb. ^,6OTrr6b 
ulgff^leoeOTiurreOTgj. 6jQ6OT6tfrl6u (Lp(g)6ii6rr6ii (j_p60)pLul6u, [§l[j^ul6OT @>(g, (95L_i_60)6rriLjl6u 
g)61injj 6jpUL_l_[T6U, 6£>(B(J ^>(g, @UJ(95(95Lb LDL_(t)lli)g)(T6OT g>61ipn:6OTg)n:(95 ©(gggLD. @g>P(g 
LDfipna, (9r2_(5lg6U6rr6Il (Lp60)piijl6U <g>(g g6Iipj 6jpUL_l_rr6U, <^|g6OT ul6OT 6U(g,LD 
<^|60)6m:g)gJ @LU(95(95[ij(95(gF,Lb g6Up[T6m:gn:(95 ^,(®6ijl(5lLb. 



































3V2_@S36U6rT6H 


(Lpffi5)JT) 


[§[j6u CTfJlffjgjaarrLfJlaerr 

gi([R6U6b j§}mfR^l[T<gsgi<g5a5n:6OT G [*rIit6u i_DfhjriiLb M t^rrey 1555577667 (gsifiluL^eljla 60)55(ouj(h\ 

@66760)m j§)[£j(o55 5577606767)7711) . 

G cglijeu ^(Sl^gjaarrLC^aerr: 

• GOO eiileoijrBgjj (g,jSluulLi_ t§ 1(Rapid positioning). 

• G01 (o[b(jUu6u @60)i_ < sa6orfflui_|: (o75ij(o557rL_iy6u ©6 ul(51ld (Eungj ^LL^gjaanem: 
L51a6i[Lb ©un:gj6iin:6OT: cglcjeu. u6orfflui_| l516ot©u[tj 51 (Servo Motor) ^|6U6ugj 
ui^.[gl60)6u l516otQ.uitjS 1 (Stepper Motor) euL^liuna @60OT©53£J3l(n,60)55 (ball 

screw) 67611611611611 ^1(J5LJU(E6II60OT(51 QlD 6OTJD (055776067 (B61l55[£j5560)67755 
55600755(fi(5t(fipgJ. 

• G02 65LL @60)l_5555607frlLJI_|: (o75*7j(o557ri_7r55 <^|6U6U77LD6U 6I)LI_6I)ly6Uff)^l6U 
6I)6U5=5tn]JDn:55 7B557J535) @60)l_Lulg^J677677 I_|6776f7l5560)67755 5560rfflff)gJ S6f7l60)lLI 
7B557Jff)^J(®p^J. 

M [§[J67) 67(5tff)gJ5555n:L(5l5567r: 

• M03 5iLp^}l60)LL) 6U6U5 = 5ip7Dn:55ff ) £^6555(g)£F)6U. 

• M04 5iLp6l}l60)lLI @l_5=5tpJDn:55ff) £^6U55@£F>6U. 

• M08 ^1[J6U ©611LJU ^rbjSl6C)lJJ53 gJ6D55@ff)6U. 




































13 . 


(CNC Simulators) 


aQujffi ffliT6urT(95<£Lb (CNC Programming) uhi/ttIlli ^[yuu60)i_<95@)6n q-prR6P)<gsuj 

aL_(h\ 60 )inijl 6 u arr60OT6urru3 . cglcjeu uiLjlcuG6Linij s^rAjaerr [gl[j 60 ) 6 u 6£>L_iyu uaijsa 

6^(5 CT6ffl^)lT6OT: 6UL^1 (o£F)60)61l. <sGUl_l(S CTfB^raAj <S6U 6fil60)6U SLU*[J^ff)60)6D. (oLDgyii) 
SpiJff)£§l(S(g)LJ UlU6OTU(SlLD 6II5f§llJ[5J<956fil6ffr (ScBtJ &)65)G) 6$60OTly<S<S (o6U60OTlyUJ^l6U60)6U. 

^|60)iu6U(Lp6rr6rr c£l[j6uiT6rrrr<95>6TT<g^_i_ aQius [£l[j6un<S(s£)£§l6u iSlau Qu^ii j§Lij ct 6OT6 ot: 
ei6(irugj unjiSla 556U6m:Lb 60)6ua(S (o6U60OT(J\Lb. [§£j<s6rr [£lrr<£l6u @l_i_ <SL_i_60)6rra60)6rr(S 
S560rffl6rffl (S60OT6W60OT ^lySsGtcSneOOTfJl ^[ULJlyGlU Q^LLILqLD CT6OTUgJ SnLa(6n><S(g)ff) 
ueotfrluGlua^eftleOT lS^j (o£F>60)6iiiun6OT: GkuUjl ^Lpib «5)6Dff,gj 
^6ffl60)Lu fB<s*o'ff)^l6m:n:6u s(S6un<ss360)£5 QeiiUSlib. tsaii CT^lijucrija^LD 

d]l60)6rr61[. LDfipna rBUUD S36UJSI S6ffl60)lLI @LU^^l[Jff)^l6OT UfT(g5[ij(S6ffl6OT (0LD6U 

<^{60)611 Ss^LDeTOLlLlli. ^|^gJI_6OT S6fflLLlli) ^OLIBgjj Gl£glfjl<9B(0jli. 
©LDLDarfilfjl 6 iiluff, 60 )ff, (SLDa£F>6u (collision) &T6OTgu Qaareu-^lCEnuii). ©rBg) (Six)n:^>6u^>n:6OT 
aQiua [glijeurraa^^la) LBlau Qu^ld j§Lij. <fl6u GrB[j[AjcS6frl6u cbuld 2.6ffl6^Lu 
CT^lijungn:^ <^|6a6i| ©lu^^Iij uaatAjaefrkAr £{(ny£l6b QaaeoAr© Q<a6U6u<gs<9r>_(5lLb. 
@LD(Lp60)p (oLDa£F,6U ^,556ijl6U60)6U 6T6OTJT)lTg^JLX) @gjGu[T6U miLjlfji60)LpiLjl6U ff)ULjl6OT:n:6U 

(near-miss) rsii <gE>6orffluul6u 6jGff>a &>6ug u ^6rr6rrgj 6T6OTU§j iglasgauii. <^{©£>£5 (Lp6wp 
(oLDa£56U [glaLpa <Kj_(SUi>. ^LDLDarfilfji @mag)6U«956TO6aiLlli) GLDaff)(S<9T^lyUJ ^l60)6Ua60)6ITU4li) 
£F>6hlijaft sGlius ua6U60)6m:uja(S(fi(S6rr Glufjlg^Lb 2^6I[^16 otj56ot. 

[Baii 6T(Lg>^jLD G cglcjeu 6T6OT6OT ©(aiu<fipQ£F,6OT;n]j si_6ot uleOTguiLLLD (fl60)i_g)£F,a6U£5a6OT 

rBLDLDa6u 6iil60)[j6iia<s<s apays Qaa6rr6a (Lpi^iqii. (oLDgyii) cglcj^jleu marbpAjaerr 
Qsau^aeu &T6OT6OT [Bi_(S(g)Lb &T6OTau Gl<g5a6a6a6i[Lb sGUus 

ua6U60)6OTLua(S(fi(g56a j^6OTjSliLi6romiuaf560)6iJ. 

^|gUU6i)(Lp6rr6a [gl[j6ua6afj<S(6ia,Lb 6T6ii6U6a6i[ Q£56frl6iia<s<s <gE>6orfflui_4 Q^uj^^rB^ag^LD 
s 6 fhuua 60 )£F, 60 )iLi 6 ii 60 )[jui_LDa(£Lj uaijuu§jSua6u 6 iil 60 )[j 6 i[ fffluaij£>£)g)js(g, (quick 
sanity check) Gffljp 6uyil (® 60 )LUjagj. 


aQius 6i^^lgff)^lG6uGuj u6orfrluQua(a,6frld}l(j5^gj sujqi_Da6m: @i_g)£gl6u <siL^luL46TT6ffl60^Lu 




60)6Dff>gJ 2.6f fl 6T60)ff)LLlLb ©61JL_l_n:LD6U [§[J60)6U LDLfJlLD 6£>L_lyLJ UmTUU£5n)(g) 

Q6UL(Sl£F>6U” 6T6OTgU <9n_ JJ<^ljD[rij<g56TT. @g}j LlfTS [£l[J60)6U [gl^ulaS (gig, 6UL^1. 

(SrBtjLD 6^60OT[T(g)Lb. <S4>6orn:6u ufrei^eoTiLirrscfisefrleu Q£F>(jlujn:£F> 
6ii(Lg(g5(S60)6mLiLb ^LDLorr^liJl (ErBijiyiurra 6£>L_iyu urnj^gjjs <s60or(Sl 

ully£B£66l)(TLD. 

G tfjllJ60)613 6£>L_ly U60tffluL( 65l60)ffU©UnjSl60)lLlipLb SiLpdjl60)LL)U4li3 «Lppn]J6n^p@LJ U^l6U[T(S 
<S©UJ(95 U[T6U60)60rUJn:(S(fi(g56Tr 6£>(n, 61160) [J£660)613 (SfTL^lff) ©£5n(g,LJ60)U 
S(j56iin:(S(g)(fi6orp6or. ©ln5£5 igl[j60)6u 6£>L_iy6orrr6u adiua 6 t^^1[jld 6T6or6or Q^lullild 
6T60rU60)£F)LJ ULLDricSS afTLfJlcfipgJ. (SttLcflff) ©£F>[T(g)LJ60)U 2.6fflLJU(T60)^) 

(Backplot) 6T6or jj Glurrgjeurras 1 ©ffrreu^prnjaerr. 

c£l[j6u Q^rrLaau L46TT6fflLLjl6u (program origin) 6£>(n,nij(956rr6i|(956rr iua6iiLb ffiLpl 6T6oru£F>n:6u 
@r5£F>u L)6rr6frl(g5@ ffiLplu L|6rr6frl (zero point) 6T6orrruLb ©uLurj. ui_s3£gl6u #16 uul|, 

Lopguii) [f6u iglpff)^l6u <snLLui_iL_(S\6fr6n:60)6n X, Y ldp^jld Z ©jffSuseri:. @60)6ii 
^_p6or^jLb L46fr6frl^)rr6m <9tl£1lj L|6rr6frl. 

Gd(K) 156 U 6 U aQiua urr 6 H 60 ) 6 oriun:<S(£l ^[£j<S(6n><S(g) uu_i 60 U 6 rr 6 rr ^SdGu&^Sd&j u 6 U 6 iip 60 )n)LLiLb 

©5=^6060 (Lpi^LLlLD. 6T6U6Ua6Iin]jSlp(g)Lb (SLD6Un(S, rg > rSJ<956TT 6T^*gunp<g5@LD Urr60)£5lLjl6U ^6ffl 

©ffebcfip^a 6T6oru60)ff) ©aarrL^lff, ©£F>rr(g)LJ60)ULj urrijs^rreu <so(Err umj60)6iiiijl6u si_6or 
©ffneueueumi). rftij556rr er^lijuaij^^l^a^Lb u(g)^la(g) ©6ii6frl(oi]j 6irB£5 ealerraaijuLaff, 
aapeoortija^aaaaeiiij) ^^©georp f5<s*rjrB£F>n:6u ©|60)£5<s aensfrl^gju urKpAjaerr. 
#l63JLJL|<S (£<95rr(5l<956fr 2.6fflLLjl6OT 65l60)[J61| @UJ<ScSff>60)£5<95 aaL(5l(fi60rp60r. @60)61) #l61JLJL| 
tglpff)^l6u @(a)LJugj 6j©60T6rfrl6u u60^u©un(p^<S(g)6rr 65l60)p^gj aj60)Lpiua <9^i_agj. 
©6U6rr60)6rr ^|6U6ugj ©srrfjlaerr 2 . 6 fii 2 «il_i_ (Eeua^^leu @iLin5@6iJ60)£5<s 

(^)j51(S(fi6orp6or. 

G (Web G Code) 

@ 60 ) 60 onu G [§l[j6u (gxn, £glpr5£F> ^_p6u aQiua urT6H60)60Tiun:<g5(£l. @ 60)£5 [§£j(S6rr 
u^1651jd<s<£ 1 c£lmu6filLj uiu6oru@^^6unLD. loomn 6i6fflg^aa @60)600TLLias6n^ffi(o6u(oLij 
uujeoruthlasaseiiLb g_p[au_|Lb . 




Cl 2-19 
61 Y2* 

6a; xia •» an 

at am 

07 US VM 110 

61 VW 

62 X3* Yl 
bl JOO 

W KM VI* / 1C nu ^ir«l l) 

0) *- 9 w 79 a-lb (vnh, lone arr I) 

63 X® Yll 110 lcenter) 
u»i u. a. a _ia 

C9 VIC IU Zl (ilrtlo if 

YU a* 21 (a»*in, ImI iiv m.4*l »L*t*) 

n?l » X' («r* iwl to ttw rglr) 

63 X-l a: (radius in lretws) 

CZ XI 20 9 19.Z 30.2 (3,3 lr l»:*cj> 
621 rood to n) 

6KI JCta iki rodiinx) 

Mb 

co xx no no 
61( (X-Z olsre' 

63 Z46 II C 

6U (V-2 pl^Mr)_ 


*ja< a MflMt vaaipi* 


Tumi Duihjux 
I*i3H 



@«5)60OTILI G J§[ja) 


@Lgji_|JDLD S6rr6n: ©uL_iyLul6u G [gl[j 60 ) 6 u 2.6 tt6tT( 5\ Qffiugj “Simulate” ©un:S) 65 n: 60 ) 60 T 

<^l(Lgff)^l6OTa6U 6U6UgJI_lJDLD S6TT6n: ©UL_lylLjl6U S6frlLJUn:60)£F)6OlU (LpUUI^LDaeOOT^^leU 

suUJIld. @Lgj ©un:S)£F>n:60)6OT: Qarreoor®. SrLiyeoiLi rB<sijS)4)l60Tn:6b 

(j_puufjlLD(T60or s6frluun:60)£F)60)iLi ffiLppjSltf) (o£560)6inj_in:60T (oan:60or[£j(S6frl6u unrjss (LpiyiLjLD. 
(oLDg^JLD 5iLlyLLjl6OT &&>&>[]3j65)&)\J UlU6OTU(S\ff>#ilS) (o£F)6061ll]jn:60T «=3-l6TT614SE.(g, 

©uft^aaseunib. 

[glrrdjla) CTrB^Qajrrinj (EarrLiygjjLD [§ 60 ) 6 U ariLi^uj (cursor) [§^^|>l6orn:6u 

[§[J6U GifflLllULD (o 61I60)6U60)ILI ULff,^l6U (SaULUaa aULfJlLD. 6U(LJD [£<S<S 

L51a6i[Lb euff^lujueorgj. 

(CAMotics) 

2 i_| 60 or(£l 16.04 @6U camotics 1.1.1 amd64.deb Saau 60 )ULJ uffiefilfriaaLb 
ClffLuSaseor . ul60T6orij c£y)<S(S60on_ <95L_i_60)6rr iglgu6)jl(E6or6or: 

sudo dpkg -i Downloads/camotics_l.l.l_amd64.deb 

^t,6oru6u QffLudileoiLiff) gjeuaa (LpiLip^l^^aeu 6j(S^,rr £ 5 i_[£ja 6 u 6jpuL(Jl [§6orgij6)jl(5lLb. 
ulcj<g=^l60)6m: 6T6or6or©6iJ6orgu Q0)liu6ijl6U6O)6u. (Lp60)6orujff,^l6u gj6utij(S 
(LpLup#lff)^(Euagj libv8 6T6orp t£l[j6u ©£F>rr(g)LJ 60 )u 6jpgu6ii^l6u ul[j£F(fl 60 ) 6 or 6T6orp 
Q^fjlujeiin^gjj. ul6or6orij libv8 cglcjeu Q^a^uuleor ^|60OT60 )lduj ©6iJ6frliLJL_60)i_(S 
^(SaeoorL aLL60)6rr iglgu6ijl(E6or6or: 

sudo apt-get install libv8-dev 

@60)^lU(5l^g}j(S (EaSLDULlyaffi ©ffLUeGloOUJff, gJ6U(S(S ^jff,gJL60r 61ir5£F> 







6£>0 (LpeOTLDrr^liJl .tpl (Earruq ui_s3£gl6u umjaaeumi. 


y y s& v & 

Files 

compass.tpl 


Tool Tablo 

1: O.I2S<1irch Cy.ird-ical 


V/crkpicce 

O Autonetic 


# Manual 

Dmension 

X 67.DCODmn 
Y 9D.DOODmn 
r i2.70O3mn 


Offset 
-5.00mm 
■5 00mm 
-12.70mm 


rj i 

Simjlation View 


n * 

l.i V) 

MJ 

, l 1 - W 



u c 


& 


compnt.tp. Q 


i 


vor width - 25 4 19 

i 


var length 70 25 

3 


var side - 59.25; 

4 


var depth - 25 4 * 6.25 

5 

6 



7 

▼ 

function print pcint(point) { 

8 


print('(', pcint[D , point|l] *)'); 

9 


> 

10 

11 



12 

▼ 

function print pcly(poly) { 

13 


print('('), 

14 



15 

▼ 

for {var j - 0; j < poly length jn) { 

16 


it (i) prime, •); 

17 


print point(poly[j]) 

18 


> 

19 


20 


_nrin* / 1 Wn 1 i_ 



___2 


Frog ev> I 

SaSLDtTLi^aa [§ij6u 


(Eldp<s 60 oti_ (Barrutsou 6£>L_iyu urrire^rreb ui_ff>60)£F) ^6uua@ii. 



SaSiDtrLi^aa urraj65)6imurr<96<956b 


(BaSLDfTLiyacgi uiu6OTu(5lff)^l aQiua 3 -^|<efc9t G i£l[j6U(S60)6rr 







rf>[5j«956rr un:6ii6TO6OTLun:ffff6urni) Lopguii) 0|ff,6m: 6fil60)6rr6i((S60)6rr (Lpuu^mneoOT^^eu 
ffmL^uu©^£56iiTii). ^Glesrffff, 6iil60OT(D[_rTff ldp^jld (oLDff a6orffl«frl(S6frl6b dglprBff) ^_p6u 
SaSLOfTLiyaa [§lnu6U6uiTii>. 

(offCoLDrTLlyffff Off LULU @LU6ULTff) S6U60)6Uff6Tr: 

• 5-0|<ef a urreiieoeOTLULrffffeu Offiuiu @LU6ULTgj. 

• ff>60)l_ff6U CTLB^IJ ULreueoeOTLULTffffeU OffLULU @LU6U[TgJ. 



14 . 


(CNC Retrofitting) 


f5U6or ©f,6U60orS)60£5 Q6U6ffl[Bn:L_(Sl(g5@ ©|6u<9=[jLDrr<95 ©igoiuu (o6U60OTiyiul(j5^ff)gj. 
£5556116u un^amjqasrrs ©|6ii*[j<956rr L5l6OT6?JT(^s=6Gleu ©upjja ©<95rr6rr6ii£gl6960)69. 
©£5rr60)69[5<95^9l ^|6U6ugj eDLpaaLDrrem: ©|(65<g=69 (y)69LDrr<95S)£5n:6or ©{epm (9_piyu_|Lb. 
©£5rL60)69[5<95^9l (o <9=60) 611 Gl)J(n ? [5<95fjl69 6T[£j(g)(oLD @6960)69. <fl69 6U(ff,l_[ij(956rrn:(95(D6II 6T6U([5Lb 
©£5rL60)69[5<95^9l (o<9=60)6U60lULJ ULU6OTU(5\ff)gJ6Il^l6U60)6uGlUJ6OTJJ <9t^jS16OTIJ. L|60)<95LJUI_Lb 
6T(5lff)gj 6urrL_<9=u (Surr6orp ©<9=LU6fil (y)69LDrr<95(o6iirr <^|6U6ugj 6U(^5 l^.llj16u PDF (oarruurrs 
7B<9569 6T(J\ff)gJ l 516OT6OTT(^S=6U (y)69LDrr<95(o61irr ^Iguuul 6fil(S\(fipn:ij(956Tr 6T60r/T}J (9r2_j5l6OTfJ. 

@61J6Iin:jJ Q£5ttL^6UgJLULb 6Cl60)[J6Drr<95 LD[TjSl6II([5Lb <95[r69ff>££l69 @6OTgULD 60)<95lLin:69 
@U_l<95(g)Lb 6T^^l[J[ij(9560)6n:LJ ULU6OTU(5lff)gJ6IlgJ 6U60tfrl<95 (f^lLU[T(95 [gllLirriLlLJUfJlffjff, 
(LpiyLUfTgJ. ^6OT[r6U ©LX^, (LP£561}(51 ©ffLUgjj 6Urn£j<£llLI 6T^^l[JLD, [56969 U[Jttm(jluLjl6U 
60)61J^£^(J5<S<fi^J<956rr. @6OTgULD <fl69 Uff,ff,[T60OT(5l(956rr L6l<95 n560rprr<95 $61160)69 ©fflLHULD. 
@61J6Iin:jSl([5(95(95 60)<95LLin:69 @UJ<95(g)Lb 6T^^l[J[ij(9560)6n: 6TLJL)ly<95 55L^lff)gJff) £56Tr6ftl6ijlL_(5lLJ 
l_[gj <95©ILI<95 6T^^l[J(SJ(956ffl6U (Lp£56l)(5l QfflUeilgj 6T6OTJJ $<95L_<fi[ffrj<956rrn:? [§llLI(IlLILD(I60r 
(E(956rr6ijl! 

<S^<95$61I $LDn)(95600ri_ Ljl[J<9=<fl60)60r<95(g) <95©ILI<95 ul6OTLD[rn]^JLJ GlU[T([5ff,ff,6U 956969 £$J6Drr<95 
^|6WLDLL|Lb. l_l^llL) 6T^^l[JLD 61irn£j<95S3 $£560)61JLJU(5lLb (Lp£566L_ly69 UfiaLD 

LDLfJKoLD ©<9=69611 ©<9=lLlg>j S[£j<956flll_Lb @(n5<95(£F)Lb 60)<95LUrr69 @U_l<95(g)Lb 6T^^llJ[ij<9560)611(95 
<95©UJ<95 6T^^lg[ij<956rrn:<95 ul60rLD[rpglJLJ ©Lin^S^a) ©<9=LULU ©lUg^JLD. 

<S^60r[T6U @gjj ©<9=ILIILI<95 <9r^lyLUgJ ^,IT6OTrr? fB60Tpn:<95 (^ly<S©<95n:60OTly(J3<S(g)Lb ^LU^^llJLD 
6$600rrr<£l 6SlL_l_rr6U 6T60T60T ©<9=lLJ6IlgJ 6T60TFU <9561)60)61)U U@<fi[f)rj<956n:n:? [glLUn:iLILDn:60r 
<9561)60)69! 

[£[£j<95(o6rr ©<9 =iliili (LpiyLLiii) (Do It Yourself—DIY) £§L_i_ff>£§l6or <g?y) ^luuij 

©SHUDUUfJlLD <95©UJ<95 6T^^l[jrSJ<956TT 

<95©UJ<95 6T^^lg[ij556Tr £5lLirnj ©<9=lLI6DgJLb LD[rpp[ij(956fr ©(9=lLJ6DgJLb 6T6fflff)n:<fl(95 
©<95rr60or(5l 6U(J5 <^Ijd^j. ^©^paarrLLrrs, agom mriLthl nrr<956fflo o oLJ [^ljni6U6orLb 

[ff[Aj<95$6n ©<9 =[lilu (xpiaLL|U3 (Do It Yourself—DIY) 6i6orm ffiLL^ffieor ffij) aQma 

6in^^lurAj(956TT ©ffLueit^rharreor 6D60)nui_[£j<9560)6rr l 61<95<95 (g>60)fnn5<95 6Ljl60)69Lul69 
6ijlrh(^lmn:rra6rr . U69*rj @rB£5 6D60)[jui_[£j<956rruiy <95L_(JlLDn:6or urra5rAj<956TT ©<9=iugjj, @6007(51^ 
£§(nyg,, uiy[gl60)69 LBl6or©un:jSl (Eurr6orp ©un^gjjCourratg) (hobby) <95©u_i<95 un:<95[£j<9560)6rr 
6Drn£j<£h5> £5rr[£j<95$6rr 6rrB£|il[j£>60)£5 (E<9=ijff,gj @60)60or^|^<s©<95n:6tt<fipnij<956rr. ©LDLDrrrfilfjl 






s^Lurrij GWjujljull 6 ^ sQius ui_s360)£5 ©tAjSa <95iT60OT6un:Lb. 






aOuja ^l6roff6iil (CNC Router) 







ul6OTLD[Tn)nULJ OutT0ff)S36O OfflLJS) affi5)l_ff60 CT^^llJli 

^tt6^iu[£j<£liun:(S 6£>(pl6ii£5a6u 6^(a, uaaLD pduafjlas Akg>LD <9ppp<fl (SrBtjLD (g)60)pu_iLb 

LDppjLD £^6U6ftllLlli) StHJIlD. aeKLL^eOff) p6OT(g) (SLfSlLJU©^)^) (LpiyU_|LD. ££, 61 illj <S60rffl«frl 

<SL_©uuaL_p.6u 2 ml_i_ld ©aafSluu^aeu (8mpurruL|£F c#rj60)LD p6$rpaa 
^l^Lbu^^l^LDu <g>$rr LoarfiKjl Qsauiu piiu^^gp^gp ^Ijd 60 )ld 6umu^^, O^rri^leu 

6Sl60)6OT(&5ij LDL_(5lLbff)n:6OT @IU<S<S (Lpp.U_|LD CT6OTFU @([5(S(S(o6II60OTlyLU^l6U60)6U. U60)LpiU 
CT^^l[j[ij(S6rr ueuffaaijLD ^l_p6u(Sldit ^|6U6ugj auulaerr mp/pii) 6iiaijLJUL_60)i_(S6rr (y)6u(oLDa 
6£(Jl6ii£F)rr6u ^[j[rLU6i( @s36ottt6u ^(JlLbSurrgj ^6W[j<g=s=6u ^l^laLD, iSlesaaaiKppLb 

Offeueurr^Lb mp/pii siudilL (lubrication) S 6 U 60 ot( 51 ld. 

^lp6OT Qaa 60 OTL L5l6OT6lil6w<g=SE.6W6rr (High Torque Motors) (oprayiuas 5iLp6u 
ff» 60 OTiy 6 u (shaft) uiu 6 OTu©^£p 6 ii£ 5 a 6 u ©eorrfFcaeu (g, 60 )p 6 i[, sllksSIl 

S6U60OTumi) Lopguib L5l6OTcg=rr[j^,60^,LL4Lb SffLBlaa (Lpp.u_|LD. 


<g=^60^^)Lul60 U6U 6iilpu60)6m:uja6rrij(S6rr aGUua Q6OTLDapauu ©ua(a,£)£F)6u GlffLueu^aas 1 
©sareu^paijaerr. 6hlpu60)6OT:iLia6a60)rr ld^1uu(S 1 ©<9au6iigjj (lpsekSluld. pLOuaLDaesr 
Lopauib p6U6u ff»qLDa6m: uasaajaerr uuj6aru(5lff)gj6iigjLb (lpsekSluld. ©j6uijcS6rr 6T6ii6U6a6i( 
[glau6U6m:[ij(S6frl6u CTp££lra£ja6rr ^LDLDa^liJl ul6sr LDaprpu ©uatpe^eu 

Q < g = Lu^l([5(S(fipaij(S6rr CT6arau ©^(jlpgjj ©aa6rr6a6i(Lb. ©jpff) 

6iiap.(S60)(SiLia6aij(S60)6a ©|«p(£l ^l6ii06iip^lq[ij(S6rr ^(pu^laqLoaa S6U60)6U 
©sau^eOTpesreiia CT6arau ehlffaftaaeiiii). (SLDgpiLD uaanLspe^spg, [§liLiaiLiu)a6OT 



55ri6U53g 1 j55(g ) Glurrguuqjj^liLiLb (o5)60)6ii. 55 ©uj 55 CT^^lij[ija6ffl6u ^[Aj556rr 
26KLpLU*0'(S(615(S(g) 61jln)U60)60riUU6Tnj ULUlp^l ff,(J56DgJLD (Lpa^llLILD. 

(SLpsu ff» 60 OT( 5 l(S(g LDfigu ^|60)6 uQlu60ot jg)uj 55 «£l (Variable Frequency Drive— 
VFD) 

ai_r5£F> ffiLorrij fBfipugj <^60or(5l556ftl6u, iS6or^n)60ij5555n:6or L6l6OT6OT6gg)i6ijluj6u 
Qff)[rL^l6UgJL_Uff)^l6U (Lp6OT(o6OTn]p[Aja6Tr U6U 6Dn5|^6ijlL_l_£5n:6U LOU/TU <Al60)6U©lU600r 
@U_l55<£llul60r ©5=60611 LDUD^UUD ©161160)61155 (g,60)JT)53£Fij, ©5=LU6U^lp60)6m: 
(oLDLDU(5lff,^l6ijlL_l_6m:. @60)£F)LJ ULU60TU(5l5)£l)l60rn:6U 5tj_p6U 5)600Tly60T $611555360)53 
LD[rpjJ6Ilff)P(g) 6T(Jl55(gLb (SrBCJLD LDpjJLD (o6U60)6U LBlffffLDfT^LD. 5)6lil[J @60)[J5=5=6U, 
LI[J[TLDflLJLl LDfbjJLD l 516OT5=1T[J ©5=6U6I[Lb @60)n)lL[Lb. 61155) ©l6ri61| S[Aj55(61(T,55(53LJ 

uiu6oru(JlLb 6T6oru60)ff>iHLb m^uuli_6i[Lb. 


55©UJ55 ul60rLD[rn]glJLJ ©U[r(J5ff)ff)6U ©5=LLJlL|Lb 6)]lrDU60)60TUJlT6TrrraS6Tr 5ip^J 
(o6II60)6U5560)6TriLlLb ff,[T«frllL)[Aj<filLin:55 LDfipp 2.S)6U3d&o.Q[\S) . ff,[T6rfrluj[Aj.fi SLU6ijll_6U 

©| 60 )ldljl| (Automatic Lubrication System), ff,a«frluj[Aj<fi 26fil LoapiSl (Automatic 
Tool Changer), UU 5555 5 t^ 60 )i_ Loup/Sl (Pallet Shuttle) ^t,<fiuj 6 i)n]gu 55 (g) 6 T 6 iJ 6 iJ 6 rr 6 i( 

©5=6U6UU@Lb 6T60T60T UUJ60T S^LD 6T60nrULD mrf)uull_61|Lb. 
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(CNC Turning 
and Machining Centers) 


<sQuj< 95 6Tp^gmj<56frl6u u[j6U6un:(95Lj ulu64u©^^lju©u60)61i cS60)i_c5a> 6G)LDiU(Lpii) 

(Turning Center) gj(tr,6iJ6u 60 )ldu_i(lpld (Machining Center) ^(gjii). <sC1uj<s <s 60 )L<g= 6 u 
cS60)i_c56u 60)U)ili[5j<sb(65<s@u> @60)i_(Buj (Lp60)piun:6or (Seunjjun:© 
CTgJ6I(L5l6U60)6U. CT^frlgULD, “a60)Lff6U CT^^llJLb” 6T60TJT) QuiLlij cS60)l_c56U LDLfJUoLD 

QffiLiiLia.gT^iyuj @iLir5£^rTnij(5>60)6rr4 (g,j5l4<5,u uLU6OTu©^^uu©4lpgj. @60)6ii X 
LDprrULD Z @[J60OT(Jl ^|£F<9r<S60)6rr LDL_(JKdLD QaueOOTlyinja^LD LDpgULD 6^SrrOlUfT0 
LjliyULjlffjfrajr j§l^4@u). LDnpna, “cS60)i_c56u 60 )ldu_ild” 6T6orp Gluiuij cS60)i_c5a) 

6Tp^l[Jff)^l6U §J(J56U60 ^|6U6UgJ gjgLJU60OTff, d>ln)60)60r <^(n^[5jd5l60)600T«4(g,li> ^|6U6UgJ 
©rr 60 on_mi) Q5iu4un:(5l<5>60)6n:<EF Q«5iLi6n&)jT)(g,4, gj 60 )«xjr aLpai £F>60or(5l(S60)6n:4 (sub¬ 
spindles) Gl<5>rr6oori_ ^iupd)l[j[£j(S 60 ) 6 rT euLpaamfraa @jfjl44ln)gjj. ^<5.(o6ij @6iin)J§l6u 
(H_p6orprrLb Y ^|<5aLb 260 ot(51. 



aOuja araLffa] 6 toldujld 








60)LDiuff)^l6<jr l 61 s ^|iyuu60)i_iun:6m: #lpuuluj 6 ui_i aLp^uliuleOT ^leoffLueoLDeii^rreOT. 
QarAjig^gjja) gj( 56 U 6 u 60 )LDUj[ij(S 6 rr (Vertical Machining Centers—VMC) 

©ung^eurraS) gjj6b^iliuLDn:65r (o6U60)6ua(g)Lj uiu6ijru(S\ff)S5LJu(Sl(fi6OTp6m:. <£l60)i_LDL_i_a> 

gj( 56 ii 6 u 60 LDu_ir£j(S 6 rr (Horizontal Machining Centers—HMC) ©ung^ffijrrau 

Ou(5LD6n:6Il ^lLinftui_|a(£F,LJ UlU6OTU(5\ff)ff,LJU(5l(^l6OTJD6OT. 

LDfbQpran, u[j6ii6un:aLj ulu6otu©^^uu©ld gj^6U6u 60 )ldu_ild gpgjj 

Qarr60$ri_gj. |§lgjj u6orfrluGlua([56OT6rr(Suja ^| 6 U 6 ugj © 6 UL_( 5 \a a(n,6hl60XLi(oiijrr ^| 6 U 6 ugj 

@[J60OT60)l_LL|(ELDa U6U (S < g51T60OTrSJcgE.6ffl6U ^l^UU 6U6U6UgJ. <S4>a(o61J U6U (Ban60OT[£ja6fil6U 
gj(tf,61lg>jli) gjgLJU60OT(LpLD QfflULU ©lU^JLD. ^la^ffiJgjj QffiJUjla a^dil ggrBgj 

^[asaefrleu paij6iiii ^l(j5LDU6iiLb 6ii6U6ugj. X, Y ldpjjld Z <S^a (up6m\p (SrBrr 
^[asaefrleu pa^ii). mp/pii) A LDppjib B <S 4 >a @[J 60 ot (51 ^laaaeftleu 
6T6ot(o6ii u6orfrluOua([560)6n: gpgjj ^l6oaa6frl6l3l([r,pgjLb ^Iggiia ©Lug^jLb. 


Y 



X 


Z 


^Lpffijrnu SrBffluj60 LDfDnjjii) ^Lp6OTjru ai_p60 



aOlLia gJ06U6U 60)LDLUli 

0ir«ffliLi[BJ@ u6orffluQ.u(T(j56TT Lorr/biSl (Pallet Shuttle or Pallet Changing Systems) 

CT^^llJU U60rffll_D60)6m:iul6U U60rffluGlU(T(J56C^6rTLLlLb UrTSE.rnj<g560^6TTlLlLb 60)(SLUn:(615Lb 
Gtu^Lburrg^jLD mija^rreurrem: <^|iy(oLD60)i_(S60)6n:Sujn: ^|6U6ugj 
a6U[ij(S60)6rr(DUjn: uiu6OTu(S\ff)gj(fiSpn:ii). euLpaaLDrra Q6 ul_(S1 (o6D60)6u (LpiyrB£F>ul6OT 











< 3 -[rE,£F> @iua(g)U6iig un:<sff> 60)£5 LjliyuulLijldjl^^gj erfjl^gj 556 Uff,^l 6 u 

60)6Dff)gJ6i]lL_(Sl U60rffluQu[T([560)6rr &T(Slff)gJ @LU^^l[Jff)^l6OT ull^LJUlLUleU 

©urr(5ff)gj6Dn:rj. 6£>6iiGl6D[T(ff, urra^gja^ii) Glffiuiu (o 6 U 60 OTiyiu (06U6O6U ^,ff)6urr6u 
60 )<siLin: 6 u dsuj^rreb d{r 5£5 (SrBij^^leu CT^^lgii) uLueOT/rp^rrs {g^a^LO, 
Q < g = iuiU( 35 <gr 2 _iyuj (ofBijLD ffiU 60 OTrr(g)Lb. ^,55(0611 ^lp« 5 ) 6 m: SLurj^gjii) Glutting© 

sGUus 6i^^lg[ij(S6ffl6u ff»n:6rfrluj[ij@ ueorffludun^gn: LDrrrbi§l<s6rr d|6D#lujLDn:(fl6ijlL_i_6m:. 


/ CNC rnarhininj 



g)[T6;fftijj[6J® uffixffluOu[T(j56Tr LDrrnjjSl 


60 )<slu[T 6 u GlffLu^rreb (Br5[jS)60)£F) ffiueoOTiya^ii) mpGlpn:^ 










(Lpa<filULDrr6OT: @61160)61) 26fFl LD[rpglJ6IlgJ. 0USffllU[BJ@ 2>6ffl LDfrpjSl @13565 @61I60)6U60)LU 

6iil6W[j6un:sE.s= ©ffLueu^rrei) £gln)60)6or siuijs^ (Lp^ii. 













ff)[T6?ffli]j[5J(g> arfft LDirnjjSl 
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Manufacturing) 


(Cellular 


L5l6OT6?JT(Lg^)^)Lb ^|6U6ugj i£l6OT(E6m:n:L_i_Lb 6iijpnL@6ii^rb(g) 
@)([5[ij<fi60)60OT^gJ QffLUebufJlLD U6U L5l6OT(g56U[ij<g56ffl6OT ^|60rffl60)LUU 

uiu6OTu(5lff)gj(fi(Spn:Lb. ©(B^Surreu (B^606Du_irT6sr unam ©otlwj U 6U 

5}6tfrlS3£F>6tfrl CT^^l[J[ij(S6f[i6OT ^|60rffl60)LUU Ul06OTU©^^6Umi). @60)£F>(£uj 

<^|6orfrl Clufr^OTfraaLb ^|6U6ugj srp^lilrr <3-|6otfrl 6T6tfrpj Qffrreuc^KoprrLb. 

6£>(n, spuff,^lu ulfjldjleu, @>([5 ufraii) <^|6U6ugj gj60)60OT^Qff,n:(g)LJLi ffdurr^laa 

(off>60)6uujn:6OT ^|60)6OTff)gj QsHu^un:©(S(6n>Lb QffiuLuuufJlLb. Glu^Lburr^jLD 

U- 6Up.6U ^|60)LDUUl6U ^(l^tijaewmaaLJULly^a^Lb. 

6Trbd£l[j[£j(S60)6rr ©Luaigjuajijaerr GlufrgjSLirra u6udjls3LDrr6OT: (S6ii60)6U(S6frl6u (Sld 6 u^ 1(S 

uujlp<fl GlupjSl^LJuij. ^a(E 6 ii ©euijaermeu (S^606uuu(5lLb u6udjl£5LDn:6OT: u6otfrl(S60)6n:£F 

QffLLJILI (LpiyLLlLD. 

6 £>(o(j Lorr^liJliLirreOT: urrarAjseoerru Gtu(n ? LD 6 rr 6 i]l 6 b spu^gl Gtffiuiu ©p^F, (Lp 6 op 
uiu6OTu(Sl(®pgj. ©LDLDrr^liJl Q^ttLgffcfliuttSff Qffiueiifbrreu <^{(5t£)£F> ©<g=LU6u (Lp6opLul6u 
Gd(K, lj 1 [J£f£ 160)6 ot: 6ur5£F>rr6u (Lpr560£5iu Q^Lu^Lpewpecxu si_6m:p.ujn:<s£F fffjl 

Qffiuiu (LpiyLLiii). ul60)j_p 6 iipgj ^[jn^ftaauu^LD urreE»rAj<g 56 frl 6 OT @ 6 wpiL|Lb. 

CTfJlffjgjaarrLfJl: £F>rr[£j<£liul6OT 6U60)6rnu[£j(956rr 

CTfJlffjgjaarrLLfTa rf[£ja 6 rr s^rnAjcfiLuletfr © 6 U 6 frl 6D60)6muLb (bearing outer ring) 
mpnjjLD 2.6TT 6D60)6rrujLb (inner ring) u^6un:iijl[ja<s60OT<s<£l6u ffdurrfjlaa (E6U6 oot(51ld 

6 T 6 ot/t]j 60 ) 6 Uff,gja Qan:6n(B6iin:Lb. 



1. ©6U6ffl 6D60)6nUJli) 6. 2.6TT 6U60)6rrUJLb 

©[55) (o61I60)6U60)IU5E. (g)Lp(TLLI 61lp61l£)d)lg)J6rr6rr (SfffffTLJ QuU^efildil^rBgiJ 
Q^ ) m_[ij(g)6^o'<gE 1 6Tr. (jp^6u(S6iJ60)6uiun:5E.5E. 5e,Quj5e. 5E.60)i_5=6u CT^^l[jff,^l6u 5=rr60)60or 
ulp.5E.5E, LDLfJlLD 6U[jldl| 61jIl_(51 (Lp(Lg 6up6ijl6u 2.(o6un:<gE> Gl6UL_(Jl Q5=iu6)Lf[T5E,6rr. 
j§pj6U6op?)d)l6or ^ 6 OT 6 or^ 60 )^ii_iLb ^,it[Ajc^Illj16ot <^j 60 )i_u_in: 6 rr 6 T 600 T 60 ) 600 riL|Lb 
(Lpauuaa^^la) (jp^^60)giul©£F)6u ©[j60on_rr6ii5)j (S6U60)6U. ^i_p6OTpn:6iigj 
aiyayruufJl^gjffjai (hardening) Lop^jib u^uu©53g)j£F>6u (tempering). ©tajpeop 
5E,p6oruu(5l53£5 (g)j§luulL_L_ ^6rr6i|5E,(g) #rrrr5E, (g,i_rr5E,<fi 6T60or60)60oriul6u £56otfrl5E,5E, 
(quenching) (S 6 U 60 OT(JlLb. u^uu(Jhj )£5 (£f,j§Iuu1l_l_ ^areqaig) (g,i_rr5E,<£l 6£>fjl(n) 

LD6orfrl (SrBcjLD (£6U60or(5lii). pn6un6ijgj (o6iJ60)6u 5=rr60)60or uliys^aj 

(grinding). (Lp5)d)l6u $5)60)6iiujn:6or ^|556 uld arxaj^gjj (Lp5E,5)60)£5 5=rr60)60or ulp5E,5E, 
(o6I)600r(5lLb. Gt6U6ffl 6hlL_Lff,60)ff)lLlLb 2.6TT 6ClL_l_5)60)£5lL|Lb 55160)6001 ulp.5E.5E. 

(o6U600r(5lLb 5E.60)L#lLU[r5E. 6£©^L^60)£F>53 (o£F>60)6UlUn:60r 61Jp61l£)£gl6U 5=n60)600T ulp5E,5E, 
(o6I)600r(5lLb. 5E.60)l_(fl $61160)61) 55r60)600T5E, 5E>6Ud)l6U d)L_(Jl5)6U (honing). 


6ULpSE.5E.I_D(T5E> ©ptf) Qff>nL^lp5=n60)6ULljl6U 6ip^lgU U60tfllLD60)60T, (Jp^^60)giLjl©5)6U, 










Galium u£F)6tfrli_6u £)6tfrlS)£56tfTlu Li^iglaerriTS @(j5<S(g)Lb. ct^^Iijlj u60^rlLD60)6m:iLjl6u 
(S^Lffeb, <9 =it6ct?60ot Oliys^jtfb, ^l(S\£f>6u SL_ul(jl6i((956rrn:<s ©0(S(g,ii). 

6^6iiGl6D[T([5 Qmu^(Lp60)/i)iL|ii> (Lpiy^ff) ul6OT u6otfilu©un(^L(S60)6rr£) 

Q^tt(g)£gliLin:<s (batch) ^(Sl £>£5 Qffuj6U(Lp60)n)saii65r CT^^lrrib @i_ff)gj<S(g) 

rcj<E6[J<EF)<3}J6U IT(J<9E)6TT. 


CT^^lg ^|6orffl sn)uff,^l(Lp 60 )p Q^a^uqsLiiJleocg 1 (assembly line) apuff,^l(Lp«5)p 
Sua6OT^j U6U CTn5^[j[£jcS60)6rra3 Q^aLijff^liuaau uiueOTufJl^gjcfipgj. @r5£5 
[§l60)6UlLllSJ(S6ffl6U ^)61jGt6UlT6mmULD 6£>6(jr[T)J ^|6U6UgJ U6U(o61JgUUL_l_ ©LurB^gtAjaewerra 

QamsoOT© @>(5 (gijSluulLL u«xffl«5)uj [§ 60 )p(S 6 iin]gLJ<fi 6 (jrp 6 OT:. ueorfTlLjGlua^Laerr n, 
[gleoeuuj^^ldll^^gj [§60)6uiLi^|ilrb(g) Glu^Lbuag^jLD £F>rr6tfrliu[Aj(g) 

u6orfflLjGlua([56rr Lorrrbrfjl (y)6ULD rBaynjii. e^iajQeiirrin, [§60)6uuj(LpLb 

Qc9Hu&)(Lp60)piijl6m: 6£>(n, u(^£160xli ^l«5)p6i| QffLUcfipgj. 


(ifisirs^T.j- (?ufiiu erfArev^dsnsuSleo uT& djaisinsrT gi&nirjuSlso (o'&uj w'jpsinir) apt^ggiSsir 

g/sr>r)d^ T>&jd,3i& 3 t)7lc. 



tSlsirsisTtj- d'j^uj srs&Tsmldsn&uSlsv uT&di&snstT s-t-Lu'g^d'gen Qsujsv'jf snr) 'Lf.q.d,^j 
7p»o>i)e!y (o!cHuQ<3hJ1I lL 


















Glu^Lbung^LD CT^^lgtija6rr “U” 6uiy6iiff)^l6u ^(LgtijaeoLDaauufJlcfieOTpeOT. 
u6orffluGlun:([5L_(S60)6rr LBlaa (g^peurra tB«g&[j'^§j6U0n)@ii, (Smpumj60)6niun:6rnj (Lp(LjD 
Q<9au^(^60)JD6G)iuiL|ii cb6OT(£f, a60OT<95U60^<S(S6iiLb @r5£5 ^|60 )ldui_) ens^Lurra 

^|60^lLulg^j6rr6rr CTrB^[j[£jS(OT>cS<fi60)LiLjl6u @gu<®Lu gjTijSLD ©(njuus^rreu urr<95[£j<s60)6rr 
[B(S*[Jg,gJ6DgJ &T6fflgJ. (SLDg^JLD @I_LD @60)p6U[T(S @(ff,LJUg,n:6U <g=[J(S(g)(S60)6rr 
Sff)60)6DlLjl6OTjSl 60)6UUUgJLD ^eijlijaaUUfJl.fijDgJ. @60)£5 6fjl^(Jp60)pUU©g>£F> 

#l6uij urratijaerr ^|(Sla^l65)6uaa sffffSLigLbig 6fjl^uugjj60iJt(5k <fl6uij 6£>(n, 
CT60OT60tfrl(S60)(S(95(g) (0LD6U U(TcgE.rSJ<g56TT ^KSla^l 60)6U(S(S @LU6U[rff)Uly ff)(5lLJL4556Tr 
60)6UUUgJLD 26001(51. 

S^ 60 ) 6 ii<s(g, ldl_(S1(dld (Just-in-time manufacturing) / 6 £>(S\[£j(g,[§l 60 ) 6 u 

(Lean manufacturing) (Eua6OTp Os : iu^(Lp6TOpiflli]j6u.956rr guua«frl6u 
QLaSiuaLLa (Toyota) [§ip6n6OT^d)l6u GkgrtLtBjdbl s6uGlar£j<£lgijLb urreueurrau 

fftjaeos (8£>60)6naai£lsLDiTS 60)6nuu60)s^|> 

ff)6fjl*[J(S(S @6UpjSl6U 6£>(g, 6T6fflUJ (Lp6OTp60)LUU Q6OTUpp<®pmj<S6rr. 

@60)LLUl6U UaS5[ij(S6rr t 3-l(5l<a<n 60)61)4® 6^(5 ( 0 LD 6 O)® <^| 6 U 6 UgJ £F,60)[JlLjl4> cEBLLli) (dLUTL© 
6U60)giLirrij4)£F, i_i(g)6gl®6rr S 600 T(J 1 . j^knp/Tyatg, <g >([5 6t6ffliu 6iil4Il®>ii6or. “®l_i_ld 

[§60)p^^l(J5^ff)a6U SpUff)^l6WLU [glguff)gj[ij(g56rr; @6U6UU6fjlL_La6U ®L_I_4)60)£F, 
iglrrLji_l[ij(S6rr.” 
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